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. SHARON'STEELS PLAY BIG PART IN 
"10,000-CAR-A-MONTH" PROGRAM 


Today America is moving 160,000 more — at\a rate of 


more goods than ever be- 10,000 per month. 


fore. To do the job the na- All this requires steel, in im- 
tion's railroads are operating mense tonnages — important 
the greatest rail system ever parts of it come from the 
devised. Since the close of mills of Sharon Steel—a ma- 
World War ll more than 400,- jor supplier to the railroad 
000 new freight cars have car building industry for 
been added, and on order — more than 50 years. 


"Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


pa E X S 
oft 


SHARON STEEL CORPORATION 
Sharrow, Itn yl 


DISTRICT SALES OFFICES: CHICAGO, ILL, CINCINNATI, O., CLEVELAND, O., DAYTON, 

O., DETROIT, MICH INDIANAPOLIS, IND MILWAUKEE, WIS NEW YORK, WN. Y, 

PHILADELPHIA, PENNA., ROCHESTER, N. Y, LOS ANGELES, CALIF., SAN FRANCISCO, 
CALIF., MONTREAL, QUE., TORONTO, ONT 


For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Indianapolis ó 


VOLUME 2 PRODUCT = 
= ENGNERING = 


G. F. NORDENHOLT, Editor 
Assistant to the Editor, Joseph Kerr € Managing Editor, V. H. Laughner 
Associate Editors, J. D. Cooney, E. S. Cobb 6€ Assistant Editors, P J. Rochford, R. P. Dominic, 
N. J. Van Ness, C. R. Tobin € Editorial Assistants, P. N. Anderson, B. K Ledgerwood, L. H. Young 
Consulting Editor, Robert F. Bruckner © Washington, George B. Bryant, Jr 
Assistant Publisher, W. E. Kennedy © Advertising Sales Mgr., Stanley J. Alling @ Serrice Mgr., Hugh Britton 
Publisher, Albert Hauptli 


Foreign News Bureau: London * Paris * Berlin * Moscow * Tokyo * Melbourne * FH 


FEBRI LA ) 


Quietness and corrosion resistance are but two of the reasons for using nylon races and ball cages 


The Electronic Flip-Flop as a Machine Element b; John B. Flynn 


Electronic counters are being used inc reasingly in the control circuits of high speed machines 


Engineering Uses for Rubber Adhesives by R. s. Piper 


The selection of rubber adhesives in engineering and methods of adhesive application 


Resistance Wire Computer by C. V. Ramamoorthy and W. W. Soroka 


Construction and operation of an inexpensive linear simultaneous algebraic equation solver 


Modern Control Circuits for Electric Brakes and Clutches by Andrew H. Decker 


A discussion of various brake control circuits and their influence on nerformance of the unit 


Product Designs 


Design features of 1952 cars: Willys, Buick, Ford, Lincoln, Mercury, Packard 


Eleven Ways to Oil Lubricate Ball Bearings by D. L. Williams 


Systems are illustrated and described for different operating conditions and types of installations 


What You Should Know About Hard Rubber by A. J. Lorenz 


Engineering properties, applications and design possibilities of hard rubber products 


Flux Bath Dip Brazing of Aluminum Alloys by D. Wallace 


Factors that influence joint strength and selection of filler alloys 


Elastic Elongation of Chains by L. H. Whitney and P. M. MacDonald 


First published data for calculating the elastic elongation of three types of roller chains 


Hydraulic Noise Reduction by Piston Pump Modification by G. W. Louthan 


Analysis of piston pump design as a source of hydraulic noise and how it can be corrected 


Phosphate Coatings for Military Products by Norman P. Gentieu 


Review of military requirements for application of protective chemical coatings to metal surfaces 


Using the Patent Office Files as a Design Source by Charles E. Balleisen 
The author proposes a method for keeping informed of the design data that are available from patents 


Design Charts for Large Compression Springs 


Simplifies design of springs made from round bars ranging in diameter from } to 2} inches 
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When electrical noise suppression is a problem... e 
put MALLORY'S specialized skills to work for you 


You can turn to Mallory with complete confidence when you 
need help in meeting the rigid electrical noise suppression require- 


ments for military equipment. 


Mallory personnel, facilities and experience which helped many 
manufacturers beat this problem during World War IIL are at 
your service today... ready with the filters and capacitors . 

ready. too, with application “know-how” essential to satisfactory 


noise suppression in your equipment. 


ind since the war. Mallory has worked steadily on noise sup- 
pression problems created by the ever-increasing use of electronic 
equipment by our Armed Forces. 


Put Mallory’s specialized skills and experience to work for you 
whenever you need standard filters and capacitors to meet Signal 
Corps and Ordnance specifications ...or when you need special 
types for unusual uses. Call or write Mallory today. 


PR. MALLORY & CO. Inc | SERVING INDUSTRY WITH 
Electromechanical Products —Resistors « Switches ¢ TV Tuners * Vibrators 
M A L L O RY Electrochemical Products— Capacitors «Rectifiers * Mercury Dry Batteries 
| Metallurgical Pfoducts—Contacts * Special Metals * Welding Materials 
P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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NONMETALLIC MATERIALS 


BLACKOUT LEGIBILITY of radioactive phos- 
phers is satisfactory for illumination of instru- 
ment dials at ordinary reading 
distances, according to tests at 
Office of Naval Research. Other 
studies show phosphorescent ma- 
terials are best for large areas 
of a few hours' visibility. 





PLASTICS, principally polyester resin reinforc- 
ed with Fiberglas, are appearing in some of Boe- 
ing's late model planes. They take the place of 
aluminum alloys inthe fuel vent system, junction 
boxes, heating and ventilating ducts, and in safe- 
ty equipment. Many mock-up parts are machined 
from the easy-to-work plastic, thereby cutting 
tool costs appreciably. 


VACUUM TUBE AMPLIFIERS used in electronic 
circuits may be replaced by barium titanate, a 
materialbest known for its piezo-electric prop- 
erties that make it suitable for crystal phono 
pick-ups. Study by the Army Signal Corps re- 
veals ithas a high dielectric constant at high fre - 
quencies and has an electrical "memory" char- 
acteristic useful in electronic computers. 


MAGNETIC RUBBER made in the form of bands 
for use on recorder drums is a neoprene base 
pigmented with a magnetic oxide. Lubricant in 


P base material prevents excessive 


wear in the recording head, yet 
machanical compliance of rub- 
ber with the head insures high fi- 
delity. Brush Development Co. 
and Bell Labs arethe developers. 





GLASS FIBERS have beenused before with plas- 
tics, but parts have been made only in laminate 
form. With Libbey-Owens-Ford s new Plaskon 
alkyd, a part is molded in a single piece. Dur- 
ing the molding operation, the glass fibers line 
upinthe part to produce good over-all strength. 
Or with a special mold design, the fibers will 
concentrate in one place to beef up a section that 
nas to carry adisproportionate amount of stress, 
1952 
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When requesting 
trons 


referring to the issue of Product 


further informat trou nies a ruaniza 


mentioned in the items below, confusi can be avoided | 


GREENISH-TINT GLASS reduces the intensity of 
solar radiation by absorbing some of the heat in 
sunshine without sacrificing light transmission. 
Pittsburgh Plate Glass Co.'snew Solex material 
can be bent, laminated or tempered for use in 
most types of flat glass applications. Some auto- 
makers are already using the new glass. 


ELECTRICAL EQUIPMENT requiring extra thin 
heat insulation may find the answer in Irvington, 
(N.J.) Varnish& Insulator Co.'s silicone-resin- 
coated Novabestos. Only 0.0003 in. thick, the 
sheet is stable at 180C; has a long-fiber struc- 
ture that results in good physical properties. 


METALLIC MATERIALS 
COST OF DIE CASTINGS, particularly those 
made of zinc and aluminum, as well as large 
plastic moldings, may drop a bit if Carpenter 
Steel's Super Samson high-strength die steel is 
used. Cold hobbing characteristics are same as 
for standard hobbing irons, yield strength at 
800 F is 146,500 psi, and hardenbility is uniform 
throughout sections up to 4 in. thick. 


RED BRASS that can be rolled, forged and ex- 
truded as well as cast may take over in some 


A applications where yellow brass 
ys A? A\D is used. For wrought parts, the 
IR AS red material combines well with 


red bronze castings. U.S. Patent 
Pte 2,577,426, assignedto Bohn Alu- 

minum and Brass Corp. of Detroit 
lists the composition as 53 percent copper and 
42 percent zinc, plus Pb, Al, Mn, Si and iron. 


RESEARCH at the American Viscose Corp. has 
resulted in the development of twonew materials: 
Ferrolum (lead-clad steel) and Cupralum (lead- 
clad copper). These materials can be produced 
on automatic cladding machines and are expected 
to find usage in the chemical and nuclear indus- 
tries where the higher strength of the basic ma- 
terials, combined with the corrosion resistance 


and shielding capacity of leadaredesirable. The 
two products are made by Knapp Mills of N. Y. 
continued on page 7 
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UTICA 
HELPS 


BY FORGING EXTRA ‘FIGHT’ 
INTO TURBINE BLADES 


Here’s the turbine assembly of Pratt & Whitney Air- 
craft’s great J-42 Turbo-Wasp—first jet engine to attain 
official rating for 1,000 hour overhaul. 


Take a particular look at the turbine blades photo- 
graphed after 500 hours of actual operation Besides 
contributing to the general service dependability of the 


]-42, thev have another remarkable story all their own 


Combat pilots in Korea report that these blades oper- 


ating at 12,000 rpm and at extremely high temperatures, 
have taken damage from bullets and rocks without seri- 
ous impairment of engine performance — and brought 
plane and pilot safely back to base. 


The forging of rugged blades like these is the type of 
work we're doing here at Utica. We're proud that 
Utica was one of the earliest primary suppliers of 


turbine blades to Pratt & Whitney Aircraft for the 
Turbo-Wasp. 


p> 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


Propuct ENGINEERING — FEBRUARY, 1952 














TIPS ON CONSERVATION of non-ferrous metals 
have been offered by a spokesman for the Ger- 
man Iron and Steel Institute: (1) Use of chemi- 
LET cally polished and electrolytical- 
es (4 ly brightened aluminum (99.998 
x) percent pure)obtained from scrap 
by electrolysis in place of chrom- 
ium and nickel; (2) production of 
i high-purity magnesium by distil- 
lation from available scrap aluminum-bearing 
magnesium alloys; and (3) use of plastics and 
light metal alloys in place of tin. 





FIRST AUTOMOBILE to be produced in Spain 
since the war makes extensive use of the vari- 
ous light alloys. Crankcase for the V-eight en- 
gine is a single light alloy casting; the two cylin- 
der heads are cast from aluminum alloys with in- 
sert valve seats, while the pistons and crank- 
shaft caps are forged from aluminum alloy. 


COMPONENTS 


CENTER-OF-GRAVITY MOUNT worked out by 
GE's Control Dept. engineers reportedly resists 
yey ~ m Vibrationsinall modes of mount- 
:f i2 1- . ingandhas constant characteris- 
2 tics throughout wide temperature 
| range. Four laminated phos»or- 
bronze spiral springs with copper 
braid sleeves are located at the 
corners of a movable base so that the inner ends 
of the springs are equi-distant and in the same 
plane as gravity center of device protected. 













AN ATOMIC BATTERY using radioactive mater- 
ial as the energy source has been developed by 
Ohmart Corp.of Cincinnati. These cells will be 
used with a new line of instruments for meas- 
uring radioactivity. Very little current, about 
three micro-amp, is generated, but it's enough 
for measurement purposes. 


SPLIT-FLANGE CLAMP simplifies connections 
in hydraulic systems. Hex-headed bolts through 
the ends of the semi-circular halves pull the 
parts together against an 0-ring seal. Engineers 
at Anchor Coupling Co. , Libertyville, I1. do not 
use tapered threads in their assemblies that fit 
lines of diameter from a half to two inches. 


SMALL PRESSURE SWITCH made by Manning, 
Maxwell and Moore, Inc. will operate continy- 
ously in range from 500 to 3,000 psi. A Teflon 


diaphragm permits its use with almost anything 
from watertonitric acid. Units are supplied in 
various pole-throw combinations and capacities 
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ZINC ALLOY RIVETS for low-stress applications 
and areas where corrosion is a problem are be- 
ing marketed by the Gries Reproducer Corp. of 
New York City. The rivets are made in tubular 
and semi-tubular types with oval, flat or counter- 
sunk heads; can be applied with hand tools or 
machine; and are available in diameters from 
1/16 to 9/64 in. and lengths up to 6/16 inch. 


A 360 DEGREE CIRCLE OF FIRE from a round 
center electrode ina new spark plug is reported 
+ to improve combustion in intern- 
al combustion engines. Circ-O- 
- Fire Spark Plug Co. of Detroit, 
claims the plug lasts four to sev- 
en times longer than many plugs 
having individual side electrodes. 





NEW SERIES of fuel purging valves with built- 
in heating elements and over-heat thermostats to 
meet low temperature conditions has been an- 
nounced by Pacific Airmotive Corp., Burbank, 
Calif. Of the "sniffle" type, valves permit air 
flow in both directions. Outflow from tank is de- 
termined by preset restricted setting, while in- 
flow is nearly unrestricted so that any tendency 
toward forming a vacuum is relieved. 


PROCESSES 


CORROSION RESISTANCE of copper is combined 
with the strength of steelin the Ulmer bonding 
process developed jointly by the Automatic Gas- 
flux Co. and the Superior Flux and Mfg. Co. of 
Cleveland. Large sheets of the bimetal can be 
deep drawnor otherwise deformed without dam- 
agetothebond. Many products built of solid cop- 
per can now be made of the clad material without 
sacrificing quality or efficiency. 


WORN PARTS such as diesel crankshafts, cyl- 
inder liners and pump plungers can be made to 
(zu last three to five times longer 

Z ds “EZ than usual according to the Van 
Gm de Horst Corp. of Olean, N. Y. 
2 Their Vanderloy M process plates 

{ pure iron to a depth three times 

that obtained with a chrome plate. 


RADIOACTIVE METAL BARS can be sectioned 
electrolytically instead of by ordinary methods 
that require an operator. Two professors work- 
ing under AEC grant at Columbia University have 
cut 5/8-in. dia bars in a 24 hr period. They 
point out that an advantage of this method is the 
absence of stresses in the metal surface. 


(continued on page 9) 








Metallurgical furnace inves- 
tigations in the laboratory 
influence heat processing in 


manufacture. 


pressure vessels and 


deep-drawn shapes 


To meet industry's ever-advancing needs for pressure 
vessels and deep-drawn shapes of lighter weight, 
higher strength, greater dependability and longer 
life, Scaife maintains constant research and engineer- 
ing studies of materials, methods and products. 

The findings of these research programs are used 
by Scaife engineers in the design and production of 
vessels to give them the qualities needed to meet 
the requirements of the particular service for which 
they are built. 

The name SCAIFE on pressure vessels and deep- 
drawn shapes means highest quality and most ad- 
vanced design 


Makers of Pressure Vessels for Air, Gases and Liquids 


X 


Scaife Company 


OAKMONT (PITTSRURGH DISTRICT), PA. 


Starting with a cir- 
cular sheet of steel— 


a cup is formed by a 
conventional draw- 
ing operation. 


A continuation of this 
pressing operation 
turns the cup “inside 
out" without remov- 
ing it from the dies, 


completing—in a 
single stroke— the 
deep-drawn shape. 


$caife cylinders are 
used for liquefied 
petroleum gases, 
freon, acetylene, sul- 
fur dioxide and other 
materials. They are 
light in weight, 
strong and durable. 


lPRODUCH 


Deep-drawn shapes 
made by the Scaife 
reverse-draw process 
(described above) 
have uniform wall 
thickness throughout 
the entire length of 
the draw. Can be 
made in various 
lengths, diameters 
and symmetrical 
shapes. 


Scaife pressure vessels for air, 
gases and liquids are made in 
standard cand special designs 
and for various types of service. 
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100 PERCENT SOLIDS in the form of thermoset- 
ting copolymers that withstand extreme pressure 


oe and temperature make effective 
AW, s f) sealants for sand castings that 
[LAJ <f, must be pressure tight. Western 
~~ pon Sealant, Inc. of Culver City, Cal- 
| M ]3 if., claim their impregnant does 
—u "Hal not "bleed" to form a brownish 


residue. Technique is best suited for use on alu- 
minum and magnesium castings. 


ARGON ARC WELDING of magnesium-bearing 
aluminum alloy plates is the subject of a recent 
study at the British Aluminium Co. Ultimate 
strength of joints is appreciably higher than ob- 
tained by the metallic arc tichnique. A water- 
cooled tungsten torch is used with the welding rod 
held at a small angle. The latter, of course, 
makes welding of recesses difficult. 


DRILLING, GRINDING, milling and threading of 
tungsten into complex shapes on ordinary metal 
working machines has been announced by Philips 
Labs, Inc. of Irvington, N.Y. Tolerances are 
saidto be comparable to those held on steel and 
brass. Electron tube and bulb makers should 
benefit by this significant development. 


mrc T gv 
FESTIN( 
4 i y 


100,000 FRAMES PERSECOND is the speed of a 
camera designedby C. D. Miller and A. Scharf of 
Battelle Memorial Institute. Allphotographs are 
taken through the same lens from the same view- 
point, thereby avoiding distortion of objects from 
frame to frame. Camera can be used to photo- 
graph luminous or non-luminous objects as well 
as for direct photography, shadowgraphs or sch- 
lieren studies. An F/2 lens opening can be set. 
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LEAVES ON SNOW absorb sunlight, become heat- 
ed and melt, leaving their exact imprint. The 
same principle is used by the Minnesota Mining 
& Mfg. Co. in the new Thermo-Fax duplicating 
machine. Heat- and light-sensitive paper is put 
over a drawing and the two left under infrared 
light for 15 sec. Result is a clear sharp print. 


A MANUAL of standards illustrates types of de- 
fects in Al and Mg castings. Objective, accord- 
ing to Naval Ordnance Lab, is to promote use of 
standard terminology and to help in interpret- 
ing radiographs. 


NINE SOURCES OF DATA representing vibration, 
pressure, velocity, strain or other phenomena 
can be recorded simultaneously on 
a new 5 x5 x 8-in. oscillograph 
perfected by Consolidated Engi - 
neering Corp.of Pasadena, Cali - 
fornia. Operating on 28-v d-c, the 
compacttest instrument is suited 
to mobile testing programs where space and 
weight saving are of paramount importance. 





A LOW-POWER ATOMIC REACTOR has been de- 
signedat North American Aviation, Inc. as part 
ofthe national program of the Reactor Develop- 
ment Div.ofthe AEC. One of the major features 
of the design is safety. It can be used on a uni- 
versity campus or inthe center of any metropoli- 
tan area. Unit is now undergoing exhaustive com- 
ponent development and testing. 


COLOR CHART includes all the color-coding re- 
quirements of electronic industry. Prepared by 
Globe-Union, Inc., Centralab Div., Milwaukee, 
Wis., chart has more than 3,000 color dots or 
marks that should be of value to electronics en- 
gineers, research and educational laboratories 


THIS MONTH’S COVER 





chief engineer, Engineering Staff, Ford Motor Com 
pany, and W. E. Burnett, assistant Ford passenger car engineer, examine the 
new one-piece, curved windshield on the 1952 Ford Customline four-door 
sedan at the company's Test Track in Dearborn, Mich. Increased visibility, 
both front and rear, are outstanding features of the new Fords. Details of 
the Lincoln and Mercury, as well as other new '52 models, are featured in 


the special Product Design Section on pages 148 to 159 inclusive 



















































Cork-and-Rubber Gasket Materials 


made to meet government specifications 





There is an Armstrong material made to meet each of the 6 types included in the W 
principal government specification covering cork-and-rubber gasket materials. These 
materials are listed below. For detailed information about these compositions, please 


see Sweet's file for product designers or call the nearest Armstrong office listed below. 














Government Specification Armstrong Material 
MIL-G-6183 Tvpe NNER ox boc oh ned eae ee NC-709 ý a i 
Send for this 
Type l Medium octets nias NC-710 gasket manual 
SODE TR eaa Gp ees NC-711 Youll find up-to-date information 
on current government specifica- 
Tel DELL oa aon url DC-167 tions and tentative SAE-ASTM 
specifications in "Armstrong's Gas- 
Type tl Medium. ...... DC-100 ket Materials." 
/ Youll find, too, in this 24-page 
Type Il Firm pleat aes abarca DC-113 manual, a lot of helpful information 
x on the design and use of gaskets. 
MEET ^ oodd ahs Greta Ries aa ie | Dk-153 Included are discussions of sub- 






| RK-304S 


jects such as designing gaskets to 
































MIL G-6747 DK-149 reduce cost . . . practical toler- A] 
P OP EO rM A ances for resilient gaskets . . . de- DI 
New cork-and-rubber compounds. Armstrong's Research signing flanges for efficient sealing, 
Laboratories are ready to develop cork-and-rubber mate- and — others. ar 
See “Armstrong’s Gasket Mate- 
rials to meet new military requirements as they arise. SEU er o£ | 
. rials” in Sweet's file for product 
Please discuss your needs with your nearest Armstrong designers. For a personal copy of 
representative or write this manual, write to Armstrong 
Cork compositions. There is an Armstrong Cork Composi- Cork Company, 
tion made to meet each of the classes under Federal » —— E - 
aaia £ ing ept., 
Specification HH-C-576, as well as each of the grades 7102 Tu m 
under specification MII.-C-16090 Lancaster, Pa. 
Synthetic rubber compounds. Armstrong manufactures 
highly specialized synthetic rubber compounds for certain wy Š 
£ rmst, , 
highly critical applications. If vou need an out-of-the-or- NE Gasket Materi 
dinary rubber compound, please discuss your problem REVISED a 
with vour Armstrong re prese ntative EDITION 
Armstrong’s Gasket Materials o 


Your nearest Armstrong Industrial Division office 


ALBANY 10. N. Y.. 64 Northern Boulevard, Telephone: 4-0131 . BOSTON 16, Mass 131 Clarendon Street, Telephone: COpley 7-2490 . 
CHICAGO 54. ILI 6 Merchan Mart, Telephone: DElaware 7-0500 . CINCINNATI 2, OHIO, Temple Bar Building, 138 E. Court Street 
Telephone: PArkway 3220 . CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave, and E. l4th Street, Telephone: MAin 1-7900 eœ 
DETROIT 26, MICH., 10th I r, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 € GREENVILLE, S. C., 

Norwood Place Telephone: Greer t 5302 . LOS ANGELES 15, CALIF 719 Bendix Building, 1206 Maple Avenue, Tele phone RICHmon 
0286 LI NEW YORK 16., N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 . PHILADELPHIA 2, PA Robinson Building, Fifteent! 
und Chestnut Streets, Telephone: LOcust 4-4290 . ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 . IN CANADA: Armstrong 


Cork Canada Limited, 6911 Decarie B evard, Montreal, Quebec Telephone ATlantic 4733 
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aterials S AVAILABILITY 


AND TRENDS 


WILSON'S REPORT Chief mobilizer Charles Wilson's fourth quarterly report to Trumar 
GLOOMY takes a gloomier view of materials than its fore-runners. He finally 
surrendered the hope of a general easing of supply late this year. 

he says the pinch will extend into 1953. 
Military goods already on order are expected to require more mate! 


ials than previously estimated. The shortages he now forsees are 
based on known production schedules. If Congress votes a bigger Air- 
Force -- and it looks now asthoughit might -- the new production wí 


be tacked on the end of existing schedules. That would mean another ex- 
tension of shortages. This explains why Wilson gave up trving to pre- 
dict when shortages will end. 

The new Wilson line doesn't necessarily mean an end to such trends 
as more sheet and strip steel. This will continue, unless we trade in- 
gots to Great Britain for aluminum or tin. Cold rolled strip is in group 
III of Defense Production Administration'slist of basic materials. That 
means "fair to good supply". Hot rolled strip, and sheet, except gal- 
vanized, are in group II, which means "baiance with essential demand". 
Even the acute shortage of plate may ease before mid-year. The plenti- 
ful supply of straight chrome stainless steel will continue. 


ALUMINUM A Biggest disappointmentis aluminum. Producers have 400,000 tons of 

DISAPPOINTMENT new capacity coming in this year. That's a45 percent increase over cur- 
rent output. The military will take most of it. The remainder will go 
to essential industries usingitas a substitute for copper. There is suf- 
ficient plate rolling capacity to fill military needs, but rod and bar stock 
facilities are inadequate. Forgings are likely to run behind demand be- 
fore the year is over. 


COPPER PINCH There willbe some additional copper produced this year from domes- 
tic ores -- 72,000 tons more than last year, mobilizers estimate. But 
military demand jumped 28,000tons for the second quarter alone. The 
world price has weakened some, but not enough to encourage forecasts 
of a ready supply at U.S. ceilings. The outlook is for continued short- 
ages. Allocaters maintain the copper pinch will last at least five years. 
Copper producers challenge this idea. They want the government to 
stop encouraging the substitution of aluminum for copper, on the grounds 
that by 1956 their metal will be plentiful. 


OTHER METALS The growing shortage of tin is forcing the government to revise it 
price policy. Only 2,100 tons of new tin per month are going to indus- 
try this quarter, compared to normal consumption of about 5,300 tons. 
Even this supply is drying up. There have been no substantial import: 


allowed by the government since March, due to the refusal of W. Stuart 


Symington, former headof RFC, to pay more than $1.12 per lb. to for- 
s eign producers. Symington's resignation will be followed by some kind 
2 of a deal with producers, at something higher than $1.12. The impact 
it on supply, however, may beoniy to sustain use at present levels, rather 


than allowing any increased use. 
Magnesium output from the six government-owned plants is expected 


onti 
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Eracting 
CYLINDER 
CONTROL 


Cuoose FROM a broad selection of Hanna 
Valves to meet your requirements for 
exacting Air and Hydraulic control. 
Illustrated arc but a few of the complete line 
of hand, foot, electric and pilot operated 
valves for directional and speed control. 
They all carry the Hanna nameplate— 

an assurance of extraordinary care in 
design and manufacture—which means 
years of maintenance-free operation. 

Your Hanna sales rcp resentative offers 
specialized experience in selecting valve 


combinationsand developing control circuits. 


Send for Catalog 


Hanna Valve Catalog No. 254 ^x 
includes descriptions and specifi- i 
cations on the complete line. 

















e Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS . .. VALVES EM Diis 
1763 Elston Avenue, Chicago 22, Illinois 








YA" UNITITE JR. VALVES 


Hanna 4” Valves control air, oil or water pressures 
up to 500 p.s.i. The control lever requires only 80° 
movement for reversal. Hanna %4” Valves are 4. 
way but can be made 3-way, by plugging one port. 
Three models—column, standard and manifold 
mount—are available. Ideal for tubing and light 
piping. 



























ELECTRIC VALVES 


The Hanna 4-way Solenoid Valve is small, compact, 
with low current consumption. It is adaptable to 
straight line piping-—capacity is equal to rated pipe 






















size. Of balanced spool type, it has a built-in solen- FOR 
oid pilot valve. Piping may be from bottom, sides ELE 
or a combination. Available in 2$", 15", 34" 3j SUP 
1" pipe sizes. 
SPEED CONTROL VALVES 
Hanna Flo-Set Valves have micrometer graduations to 
assure exacting speed control. Available in 4", 3%”, 
and 14” sizes, they are suitable for air, oil or water 
control, with maximum pressure to 250 p.s.i. They 
may be mounted in any position. 
SU] 
CO 


UNITITE VALVES 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pressures 
up to 250 p.s.i. for the 2$", 15", and 44” sizes . . 
up to 150 p.s.i. for the 1" size. . . and up to 100 
p.s.i. for the 114" size. Three styles—for standard 
mounting, column mounting or manifold mounting 
—are available. 


FOOT OPERATED VALVES 


Available in 34", 15", 34" and 1" pipe sizes, Hanna 
Foot Valves are ideal for applications where it is 
desirable to have the operator's hands free for 
handling material. Single-pedal and double-pedal 
models, for pressures up to 250 p.s.i., are available 
for use with double-acting air and hydraulic 
cylinders. 
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alerials ~avaiasiuiry 
AND TRENDS 


to double this year. It will go mostly for military aircraft and stock- 
pile, especially the light gauge. There will be some heavy gauge avail- 
able for civilian uses. 

Additional rules against the use of lead are certain if imports don't 
increase. The world price has come down close to the U.S. ceiling. 
If it stays there, imports can fillagap made by increasing defense needs. 
Otherwise, expect another round of restrictions. 

More zinc is expected from domestic mines this year, with some 
easing by April. There won't be enough to catch up with demand. 


FOREIGN A number of critical electronic components in short supply in this 

ELECTRONIC country are available from foreign electronic manufacturers, accord- 

SUPPLIES ing to a Defense Production Administration report based on a survey of 
German and Italian manufacturers. Items investigated were precision 
wire wound resistors, both fixed and variable; fine enameled wire; high 
accuracy deposited carbon resistors; and selenium rectifiers. The only 
items considered were those capable of production with existing facili- 
ties and available raw materials. 

Seven of the twelve firms included in the report are located in West- 
ern Germany and the remainder in Milana, Italy. These companies 
were recommended to U.S. contractors in cases where delivery sched- 
ules of American-made components are slowing up the defense elec- 
tronics program. Other items than the ones contained in this report 
will be investigated by government officials as limited quantities threat- 
en to bottleneck production. 

Deliveries of most items will run on an average of four to six weeks 
after the order is placed. Unofficially, it is estimated that the pur- 
chase price is approximately 30 to 50 percent less than equivalent com - 
ponents in this country, due, in part, to lower labor costs. This fig- 
ure will be offset by air express and other charges. 

SURVEY 
CONCLUSIONS The survey team arrived at the following conclusions: 

(1) Deposited carbon resistors with tolerances of 0.5, 1,5, and 10 
percent in values from 0.5 to 50 watts are available in quantity. 

(2) At least one company has developed equipment for nearly auto- 
matic production of this type resistor. 

(3) All companies produce a greater power range of resistors than 
the U.S. companies 

(4) Approximately 40 pounds per month of fine enameled resistance 
wire is available. 

(5) Production of approximately half million selenium rectifiers per 
year is attainable. 

(6) Appreciable quantities of precision wire wound resistors can be 
procured. 

(7) At least two potentiometer manufacturers are capable of produc- 
ing precision variable resistors in quantity. 

In discussing the items investigated, the government officials noted 
a number of interesting facts. 

In the deposited carbon resistor field, in general, sizes from 0.05 
to3 watt resistors were common production while some companies pro- 
duced sizes to 50 watts. American production at present has been limited 
to sizes of from 0.5 to 2 watts. The small size resistor from 0.05 to 
0.25 watt, the report stated, should be considered by the military de- 
partments for possible applications in electronic programs. One com- 
pany has fastenedthe lead wires to the ceramic without the use of caps, 
which makes the resistors shorter in length by the size of the caps. 
Subminiature resistors were another interesting development. 
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Plastic eyes held in doll’s head with Push-On 
Type SPEED Nuts lead to 40% assembly savings 


To please today’s pigtail set, Goldberger Doll 


Mfg. Co., Inc., Brooklyn, N. Y., manufacturers of 


the EEGEE Doll, has made their newest baby 
doll unbelievably realistic. Every detail from 
the soft vinyl "skin" to the life-like plastic eyes 
does much to create the desired effect. 

Attaching the eyes to the doll's head was a prob- 
lem. Goldberger engineers first tried gluing them 
in place. This proved insecure when the head was 
compressed. Previous experience with Tinner- 
man fasteners led them to try Push-On Type 


SPEED NUTS. They proved to be the perfect answer. 


Furthermore, SPEED NUTS saved many assembly 
hours and dollars. Despite an increase in mate 
rial cost over the glue method, SPEED NUTS pro- 
vided a net savings of 40% in assembly costs! 


If you are interested in further reduction of costs, 
we suggest that you check with Tinnerman. Call 
in your SPEED NUT representative soon. Mean- 
while, write for your copy of SPEED NUT Savings 
Stories. TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6688, Cleveland 1, Ohio. In Canada: Domin- 
ion Fasteners, Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 
In France: Aerocessoires Simmonds, S. A.— 
7 rue Henri Barbusse, Levallois (Seine) France. 


Plastic eye has molded stud 


which is inserted through eye 
socket. Push-On SPEED NUT is 
then zipped over stud. Sharp 


prongs of NUT "bite" into stud 


to lock it in place 


= 360 WP, 
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You Can't Do Something tor Nothing 


SOME PEOPLE are terribly afraid. of not 


«redit for what they do 


vetting 


That is bad Too often 
the fear becomes a phobia Finally the tim 
avoids doing outstanding jobs because he 


vinced some one else will get the credit 


Ironically, it is almost impossible to do a not 
worthy job without getting credit for it. Do enough 
such jobs and the credit will be in the form of pro- 


motion, higher salary and the plaudits of associates 


There are many instances in which an affable fast 
talking individual stole credit from a meek hard 
worker. When that happens, what is the score? 
If the true creator of the accomplishment does not 
permit himself to grow bitter and full of hate, he 
will gain tremendously. Though they go to another, 
the plaudits will build his self confidence. He who 
should have received the credit will grow in char- 


acter, stature and personality. Soon his creative 


ability becomes too obvious not to be recognized 


Rarely is it possible for a man to hide his abilities 
and accomplishments. Likewise, it is practically 
impossible for an individual to perform a service 
without being rewarded. The pay might not be in the 
coin of the realm; usually it is that and something 
of far greater value. 

To help an acquaintance who was in a tight spot, 
an engineer solved a vexing problem for him. He 


did it without pay; he didn't expect any. Two years 


later he was offered out of the blue sky a highly 
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responsible and lucrative position 
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The a quaintancc 


whom he had he pe 1 had 
job he had done had 


t 


mnl r ` 
empiover otl he 
I d 


He who steals another's 


tor his own downfall. Sooner 


a i 
m to deliver on his own 


When 
Is not 
More ettective 
t forth claims with 


I I | 
will prevail eventually 


I ven though tne cards 
oa EAS iix 
lost there iS always n 
there are others who recognize the 


acc mplishments Because injustice 


witnesses" become vocal and the wrong 


The other aspe t of credit is 
some men have in their job 
umount to much." The answ 
briet Every job ts important 
nail the battle was lost and 
Secondly, the most profitable way 
distasteful job it to get promoted o 

yv to do that is t edit for a 
He v ho tak« S good 


1 


1 
big Jobs 
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Cling to the tried 

and true, in 

Ball Bearings too. 

New Departure not only 
makes *hem of 
unsurpassed quality 

but builds in 

predictable performance 
under known conditions. 
Consult a New Departure 
engineer while your 
design is in the 

blueprint stage. 


LE E 


í NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE > ISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 
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‘Nylon Parts for 


Ball Bearings 


F. W. RECKNAGEL 


Chief Engineer, 
The Schatz Manufacturing Company 


NYLON IS INHERENTLY WELL SUITED as a bearing 
material because of its (1) excellent resistance to 
corrosion and wear; (2) low coefficient of friction; 
and (3) adaptability to various lubricating condi- 
ditions and fluids. Equally important, it has good 
shock resistance and noise deadening characteris- 
tics, and today is in better supply than many of 
the steels, brasses, bronzes, and other alloys that 
are commonly used for bearings. 

While the combination of the qualities in any 
material seemingly would justify its use for both 
sleeve and ball bearings, nylon up to now has been 
limited to sleeve bearing applications and to small 
mechanical parts such as cams and gears (see 
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PRODUCT ENGINEERING, July 1950). However, in 
the past several months, development work in both 
the laboratory and the field has proven the value of 
molded, stamped, and dini nylon ball 
bearing components, 

The salient reasons for turning to plastic are 
noise reduction and resistance to corrosion. Steel 
balls rolling on plastic races are quieter than steel 
balls on steel races, even if only one race is made 
of plastic. Such bearings immediately find appli- 
cation in business machines, household appliances, 
automobiles, and other products where quietness of 
operation is essential. Ball bearing rollers for doors 
and drawers also are quieter when plastic races or 
treads are used. 

High resistance to corrosion opens up other 
fields of use, particularly in the chemical industry 
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Property 


Mechanical strength 


Other mechanical 
properties 


Thermal properties 


Chemical resistance 


Abrasion reistance 


Wear resistance 


Lubrication 
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Table I—Properties of Molded Nylon Bearing Parts 


























Values 
Tensile: 15,700 psi at—70 F; 10,900 psi at 77 F; 
7,600 psi at 170 F. 


Shear: 9,600 psi 

Flexural: 14,600 psi at 77 F. 

Impact: 0.4 ft-lb/in. Izod at—40 F; 1.5 ft.lb/in. 
at 77 F. 





Elongation: 1.6 percent at—-70 F; 50 percent at 
77 F; 320 percent at 170 F. 
Hardness: R118 Rockwell. 
Compressive stress: 4,900 psi at 1% deformation. 
Deformation: 1.4 percent at 122 F and 2,000 psi. 





Flow Temperature: >480 F 
Heat distortion temperature: 
psi; and 400 F under 66 psi 
Nylon is more sensitive to dry heat than to moist 
heat, and continuous exposure above 250 F in dry 
heat may cause embrittlement. Water absorption 
is 1.5 percent by ASTM method D570-42. 
Insolvable-to most organic solvents and inert to 
alkalies. Resistant to food acids, lactic acids, 
photographic solutions, and to petroleum oils and 
greases at temperatures up to 325 F. 


170 F under 264 








Nylon has a tendency to completely curb abrasive 
particles such as dust and dirt. 


Shows little wear in thermally stable applications, 
and has approximately same load carry capacity and 
temperature range as babbitt. Nylon on nylon 
shows lowesr wear, nylon on steel is almost as good, 
and nylon on brass or bronze shows highest wear. 


Can be lubricated with oil, or such fluids as gasoline 
or solvents. Can also be run dry but break in 
period is critical if bearings are run near maximum 
load capacity. High grade motor oil is best lubri- 
cant, but other fluids can be used satisfactorily. 





(1) Type FM 10001 nylon. 





| | 
| | 
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Fig. 2—(a) Commercial ball bearing with molded nylon outer race and in- 
tegrally molded dust shield. (b) Another type of bearing with nylon outer 
race; (c) integral pulley and bearing with nylon tread instead of steel. 













where corrosive fluids and vapors n« 
stainless 
Typical are pump bearings for the 
petroleum industry, high speed bear- 
ings for aircraft where exhaust gases 
are involved, and bearings for photo- 
graphic process equipment that is im 
mersed in water or in hypo tanks 
Substit lastic 


cessitated steel components 


rtain parts of 


for ce | 


t on 
Wingy | 
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such bearings in many cases results in 
improved performance at lower cost. 

There are, of course, several plastics 
that might be used, but only two with 
the required tensile strength and re 
sistance to impact: nylon and teflon. 
Teflon has most of the desired charac- 
teristics, but is somewhat more difficult 
to mold and much higher in cost. 
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Of the various grades of nylon, typ 
FM-10001 has the highest tensile an 
impact strength, is lowest in cost, an 
can readily be molded and machine 
Table 1. Although the powder mu 
be dried before molding to preve: 
embrittlement, the dimensional chan; 
of the material due to moisture absor; 
tion after molding is small. 






Ball Bearings With Molded Nylon 
Parts 


Molded parts used successfully 
ball bearing applications include inn: 
races, outer races, and ball cage 
Stamped sheet has been used for sea 
on prelubricated precision bearings, a 
will later be discussed in detail. 

Generally speaking, the use of nylo: 
as ball bearing race material has bee: 
confined to low cost bearings of th 
commercial class. In this class, toler 
ances are somewhat greater than estal 
lished for precision ball bearings by 
the Anti-Friction Bearing Manufac 
turers Association, and use is confined 
to lower speeds and loads—the values 
depending on the type of bearing, th 
ball compliment, a the tolerance and 
materials. 

Although nylon can be used fo: 
both inner and outer races, there is 
a disadvantage in doing so. Commer 
cial type bearings are frequently assem 
bled by riveting or are held together 
with a stud, and since nylon is subject | 
to cold flow, more care must be used 
during the assembly operation to ob- 
tain the exact degree of looseness 
Otherwise the bearing will becom 
tight. 

For this reason, the inner race is 
made of low carbon steel unless serv 
ice conditions are corrosive and stain \ 
less steel would otherwise be required, 
as for example, a bearing for an air 
craft fuel pump. A typical bearing in 
which the outer race i i 





is molded of 
nylon is shown in Fig. 2(a). This is a 
roller application, the bearing being 
used as a treaded roller in a sliding 
door. A feature of the race is a dust 
shield that is integrally molded with it 
In the bearing illustrated in Fig 
2(b), a different method of assem 
bly is employed, while in the unit, Fig 
2(c), nylon is used for the treaded 
roller, which serves as a guide roller 
for bale wire and is used in hay 
balers. This application is one that 
requires a material having excellent 
resistance to abrasion. Nylon has } 
lasted longer than materials previously i 
used. f 
It will be noted that the above bear- i 
ings are for low speed, lightly loaded 
use. As yet there is no actual data on 1 | 
the loads and speeds at which nylon ; | 
races can be used, but indications are 
that speed is as critical as load. At high 















































































eds,’ nylon cold flows due to the 
ed of the balls, and a speed ot dad 
10 rpm is too high at the present Fable 1lI—Comparative Efficiency of Bearing Sealing Materials at 
On a bearing having both inner High Operating Speeds (1) 
| outer races molded of nylon, a 
load would be on the ander of Type of Seal Type of aiue lii Temperature, F | 
- percent of that used for hardened rease gm 
i el at a speed of 750 rpm. For morc Mr i 2 E. MR Maximum | Running | 
irate data, this bearing should be | 
a jected to load-life tests under actual Nylon..... M-24 0.0498 233 130 
vice conditions Nylon. . M-24 0.0262 225 160 
robar aeos c PN — Nylon. . ..| M-24 0.0246 225 150 
Aor E See Seer Nylon... M-24 0.0445 205 130 | 
r some period of time, the balls will Nylon. . Andox C 0.0330 170 150 | 
I ike depressions in the race, but this Nylon..... 3 M-24 0.0447 220 145 | 
C not a permanent brinell. These de- Nylon. ..... M-24 0.0171 160 140 
à fm sails toast aati ere M-24 0.0275 180 165 
CSSIONS WOFK Out ailer a SHOF perio. Fairprene........| M-24 0.3563 300 180 | 
a f service. On one bearing used for Fairprene....... M-24 0.3868 | 
dishwasher roller, the total load is Fairprene....... M-24 0.3751 235 130 
0t 00 lb per bearing, and no trouble is Buna-N........ Andox C 0.0246 
i l »: E r a O Andox C 0.5082 
€ ncountered due to brinnelling Buna-N Aalen C 0 0280 | 
fi For a bearing with a molded outer Buna-N Andox C 0.0636 275 275 | 
er race, the maximum operating tempera- : | 
| ; a O an 
- Hmc limits are between 200 and (1) All bearings operated at 19,000 rpm for 6 hr, no load. Tempera | 
by 50F. Above these temperatures, the tures measured with automatic recorders. | 
ac aterial loses sufficient hardness to | 
- í uui Í 
E i performance Table III-—Endurance of Nylon Seals Under Load (1) | 
a Insofar as size is concerned, nylon | 
thi DOSES ( L t ug i S : 
i iposes no limitation, although it Length of Type of Grease loss, Condition of | 
ne ficient of expansion may be a test, hr grease gm — 
: niting factor in certain applications Seal Bearing 
i re high heat is involved. Above os Bei om 7 m 
IS af : - . j 
| »out a 4 in. dia and a 1.0 in. thick 67 ANG-25 0.0322 Excellent | Excellent | 
er lank, porosity becomes a problem, but 67 ANG-25 0.0059 Excellent Excellent | 
E | piece. of this size is beyond the re- 578 1/2 ANG-25 0.1391 Excellent on 
er 1uirements of the bearing industry 578 1/2 ANG-25 0.0498 Excellent xcellent 
ect Lens inci uL OS d "— 558 M-24 0.005 Excellent | Excellent 
€ largest bearing made to date with 558 M-24 0.0105 Excellent Excellent 
$e a molded nylon race is 13 in. in 214 1/2 M-24 0.0097 Excellent Excellent 
ob- diameter. 
ss. 
I ` ) 1 : 350 Ib radial, 180 Ib thrust. ating speed: 500 rpm. 
me Nylon Grease Seals (1) Test load: 35 poe Operating sp TP 
is More test data has been obtained Table IV—Efficiency of Nylon Seals Under Eccentric Loads (1) | 
T on nylon grease seals than on the pre- | 
. ‘ously described bearing lications | 
viously described bearing applications. 
in b suns, Mi tg : PP s E Temperature, F Length of | Grease | 
ed, omparative tests on nylon, Fairprene Seal Cage | Grease | ——— test, hi loss 
air and Buna N rubber and felt seals have Maxi- | Running I l 
in shown that nylon is preferable for the B Ne c — 
of following reasons 
Is à 1. Less grease loss Nylon......| Nylon S-58 270 270 241 0.3645 
ing ) i i ' Nylon...... Nylon S-58 260 260 47 0.500 
n r g peratures 
ing Lower operating temperature Nylon Nylon S-58 260 260 24 0.370 
Ing ». Lower torque BEN... Steel S-58 270 270 24 2.52 
lust í. Lower costs Felt........] Steel S-58 290 290 24 1.54 
| jt ) ia en - Felt... Steel S-58 260 260 24 0.32 
7 Data from tests that were run to — Stee! S-58 300 250 24 1.85 
g ompare grease loss and seal endurance 
m we given in Tables II to IV. In Tabk ] i ; i: 4.900 
‘ig. II. which summarizes the results of (2) Eccentric load of 1/2 oz to 1.0 in. Operating speec ; rpm | 
led high speed no-load operation, only one 
ller run was made with Andox C grease 
hay with a nylon seal, and comparison with 
hat the test with a Buna N seal and the 
ent same lubricant shows the nylon to direct comparisons wert obtained ex tion of the nylon materi | 
has be inferior. However, assuming that cept with a felt seal and a steel cage, operating temp r€ 
sly the type has no effect on the seal per in which case the nylon seal proved using automat 
formance, the average loss from the superior. with the thermo-couy ont 
af- nylon sealed bearings was 0.0339 gm During these tests, it was noticed the bearing outer ring. In I 
ed ompared to 0.3727 gm with a Fair- that there was a reduction in initial charts that illu he v 
on prene seal and 0.1562 gm with a operating temperatures when nylon mperature for 
on Buna N seal scals are used as compared with Fair ferent seal « 10 
are In other tests under radial, thrust, prene or Buna N rubber. This is prob _ Finally, the lower co 
ind eccentric loads (see tables) no ably caused by the lower coefficient of friction of the nylon material, 
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ifect on bearing 
And last but of considerable 
im} ortance, 


the attendant lower op rating tempera 
tures has a noticeal le i 
tor jue 
nylon, whether molded or 
in strip form, is relatively inexpensive 
and compares favorably with the cost 
ot other sealing mater 

Examples of bearings 
seals are the two | 
in power lawn mowers 
shown in Fig. 4 is a groui 


that serves as 


a support for 


‘ I 
of the power lawn mower 


Nylon 


used as a seal material on one side 
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— -4 
glibration check! 








the bearing. It serves as a contact seal 
to prevent the entrance of dirt and the 
loss of grease 

5 is also a 
power lawn mower application, but 
in this case the bearing is used as a 
belt idler pully. It is 

A 


1 
that a ciose fitting 


The unit shown in Fig 


he rc 


seal be 


essential 
efficient 


m 
dirt and dust 


ery 
C111 


loyed to prevent the entrance of 


[ 
This bearing is sealed on 


both sides. 

In most cases these nylon seals are 
blanked and pierced from strip using 
ordinary blank and pierce dies with 
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5—A double nylon seal is used 
bearing for an idler pulley, 
only one side of the bear- 

in the Fig. 14 is sealed. 


minimum punch clearance. Generally 
nylon strip of from 0.010 to 0.020 in 
thickness is used, depending upon th: 
diameter of the bearing to be sealed 
When assembled, these nylon seals arc 
depressed into a groove and are re 
tained in position by a flat steel shield 
The only purpose of this steel shield 
is to fix the seal in permanent position 
in the bearing outer ring groove. Th: 
inner diameter of the nylon seal rides 
in contact with a curved seat on the 
inner bearing ring or cone. The loca 
tion of this radius on the inner ring 
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Fig. 6—Machining nylon. Ball race on the outer ring 
is turned with a special tool from molded nylon stock. 
This operation is performed on a screw machine. 


Fig. 7—Checking the quietness of a bearing under run- 
ning conditions with an Anderometer. This machine 
translates radial deviation into an electrical measure. 


Fig. 8—A Kodak comparator used to check contour of 


s important since it is located in such 
| position that a certain amount of 
seal flexure is obtained to provide a 
permanent running contact of the seal 
inner diameter with the bearing inner 
ring. Details of various constructions 
ire illustrated in Figs 4 and 5 

In another application, a molded 
nylon seal is used. This is only done 
in cases where it r 
ı shaft, and in such 
lip must be molded on the seal bore 
to provide adequate sealing contact 
with the shaft. The type of 


is necessary to seal 


cases a curve 1 


Same 
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1 
steel shield is used to fix se rely 


nylon seal in the outer ring 


Proovi 


Expanded Use of Nylon Bearings 
Certain 
These preliminary applications of 
molded and stamped parts hav 
that nylon has excellent possibilities 


1 
shown 


is a supplemental material for ball 


1 


i 
bearing races, particularly where 
f 


ness of operation and 


to corrosion are import 
much development 
ed > 


before design 
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Fig 1—Typical plug-in counter decade having four 
tubes and remote readout panel. Small neon cluster 
locates defective tubes where complete readout is 
unnecessary. In this form, the counter is suitable for 
installation as an integral part of a complete product 
or machine. The counter can be supplied also as a 
separate electronic assembly. 
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Fig. 2—Mechanical analogy of the flip-flop method of num 


counting. Successive hammer blows at point A cause D 
the beams to see-saw repeatedly. Lamps are lighted 
to indicate the number of blows imparted. Platforms 
under each lever are mounted on springs, which re- 
turn the platforms to the neutral position after a 
blow is struck. It is assumed that the springs are 
critically damped by some means to prevent platforms 
from vibrating and upsetting the count. 


STATI I FI o onnected to a network of capacitors 

A inting rate ind resistors. Decades are so named 
of over a million digits per second because they completely cycle in ten 
is well within th apacity of this teps. A progressive ‘Circuit change 
type of device, and, despite this per- takes place in the decade for each im- 
formance, the co simple in pulse received. After ten such changes, 
lesig nd co That this the decade generates an output pulse 
combination of speed simplicity to drive the following decade or actu- 


ate a control. A chain of decades will 
thus successively count units, tens, hun- 


is of interest to pro 
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The Electronic Flip - Flop.... 


stable conditions of operation are po 
sible in any stage and a swing fron 
one to the other happens instantane 
ously in response to pulses. Because 
each input pulse causes one or more 
of the stages to swing from one con 
dition to another, the stages are termed 
electronic "flip-flop" circuits 

A continuous visual indication of 
the circuit conditions is given on a 
readout panel, which is a group of four 
neon lamps. The four lamps are nun 
bered 1, 2, 4 and 8. The lamps are 
lighted, singly or in combination, to 
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as a machine element : 


show the total number of impulses 
impressed on the input terminals of 
the counter decade. For example, both 
the No. 1 and No. 2 lamps are illu 
minated when three electrical! impulses 
are admitted to the counter. 
readout panels can be calibrated to 
read directly in units such as feet, 
pounds or revolutions, depending on 
the application. Or, the readout panel 
may be dispensed with if a numerical 
indication is not required. 

The simple and dependable flip-flop 
circuit used in the decade counter can 


These 
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| made clear by a me- 


probably be best \ 

chanical parallel. The accompanying 
sketches in Fig. 2, show four balanced 
beams whose equilibrium is upset by 
driving force exerted at PointA. All 
beams as shown in the first sketch may 
be regarded as in the off position. A 


below at Point A, tips the first beam to 


its Opposite position n the decade 
this would light lamp 1. A second 
blow again reverses the first beam 


which in turn imparts an impact at 
Point B, causing the second beam to 
swing over. In this process lamp 1 
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goes out, lamp goes on. Every s 
ond blow at A affects B and 
very fourth affects ¢ very eighth D 





In this way the stages and coupl 


- f 
neon lamps acq heir respect 
values of 1, 2, 4 and 8 

Study of the sketches in Fig. 2 
shows that if this symmetrical 


sawing were allowed to continue, all 
lamps would be lighted after the fif 
teenth blow. The sixteenth blow at 
point A sets up a chain reaction that 


returns all levers to their original po 
sition. But for convenience in count- 
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ing, an actual decade counter is de- 
signed so that at the tenth impulse a 
new circuit element is introduced which 
resets all stages to the zero condition 
he last stage, in returning to its orig- 
inal condition, generates an output 
pulse. This pulse can be used to feed 
into another decade section, where 
counting of multi-digit numbers are 
involved, or to initiate a control action 
in a machine or process application. 
The number of pulses which have 
entered the decade are indicated on 
the panel-mounted neon lamps which 
remain lighted when the count is com- 
pleted. The diagram, Fig. 3, illus- 
trates how the lamps, singly or in com- 
bination, exhibit a typical count. The 
five sets of lamps, each of which is 
controlled by a decade section, make 
possible counts as high as 99,999. 
Higher counts are effected by adding 
additional decade sections in cascade 


Electronic Circuit 


In the electronic counter, each "flip- 
flop" beam is replaced by a tube and 
a so-called trigger circuit. As in the 
mechanical analogy, there are four 
stages in a counter decade. The tube 
used in the trigger circuit has within 
one glass envelope two separate triode 
elements are both intercon- 
nected as shown in Fig. 4 to a bal 
anced network of resistors and capac- 
When the right hand section 
is conducting (as indicated by the 
shading), the neon lamp is out. Wher 
the left hand section is conducting, the 
neon lamp is lit for indication 
A power pack and voltage divider 


These 


tors 








Fig 3—Lighted lamps give visual indication of count. Above panel 
has maximum capacity of 99,999 digits yet it is compact in size. 


are used to apply voltages at appro- 
priate points in each trigger circuit. 
These voltages are +300 v on the 
plate circuits of the tubes and +150 
v on the cathodes. The other voltage 
values indicated on the diagram in Fig. 
4 are established by IR drops in the 
various resistors. 

Before arrival of the first pulse, 
assume that the grid of the right hand 
triode is at cathode potential so that 
there is zero bias on the grid. At zero 
bias, the right-hand triode will con- 
duct saturation plate current, and its 
plate-cathode voltage drop will be low. 
For this assumed initial condition, 
then, the neon lamp in the stage is 
extinguished. 

The grid bias voltages control the 
switch-over from one triode section to 
the other in a stage. These bias volt- 
ages are obtained from points a and b 
on the two branches of the resistance 
network 

This explanation will help to show 
why points a and b give different 
bias values. If the tube were removed, 
each branch of the resistance network 
would act simply as a bleeder across 
the power supply and voltages would 
divide in proportion to resistance 
values. Under this condition point a 
and point b would be essentially at 
athode potential (2-150 volts above 
ground). 

With the right-hand triode section 
conducting, however, it draws current 
through resistor Rg and greatly in- 
creases the voltage drop across Rg. 
This leaves less voltage for Ry and Ro, 
and hence drives point b in a negative 


Power pock voltage divider 





: 


F 


ig. 4 





direction with respect to the cathode 
A shift of 25 volts was found sufficient 
to drive a triode section to cutoff, an 
resistor values were accordingly choser 
to give this distribution of voltages 

Referring to Fig. 4(a), note that 
the grid of the right-hand triode 
connected to point a, which is 
cathode potential, as assumed for thi 
explanation and as required for satura 
tion plate current in this section. Th 
grid of the left-hand triode goes ti 
point b, which is at +125 volts wit! 
respect to ground and hence 25 volt 
negative with respect to the cathode 
This beine essentially the cutoff bias 
the left-hand triode is nonconducting 
under the initial assumed conditions. 

The stage is stable in this conditio: 
until a negative pulse (with respe 
to ground) is applied to its input cir 
cuit. Any positive pulse fed into th 
stage has no effect, because it is dissi 
pated in the low impedance of th 
conducting triode section. 

Upon arrival of a negative pulse at 
the input, both grids swing in a nega- 
tive direction, just as if a battery were 
connected across R with its positive 
terminal going to ground. There is 
no direct effect in the nonconducting 
left-hand triode since its grid is al- 
ready at negative cut-off, but the nega- 
tive grid swing of the right-hand 
triode stops its plate current. The re- 
sulting redistribution of voltage drops 
across Rg, Ry and Ry places point b 
at cathode potential as indicated in 
Fig. 4(b). Thus the grid of the left- 
hand triode swings positive to zero 
bias, and the left-hand triode conducts 
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int a goes 25 volts negative with 
spect to the cathode, keeping the grid 
the right-hand triode negative once 
is driven negative by a negative in- 
it pulse. Thus, original circuit con- 
tions with respect to right and left- 
ind triodes are reversed. 

With the right-hand triode noncon- 
ucting, its plate-cathode voltage goes 
p to about 110 volts, above the strik- 
ig value of the neon lamp, and the 
imp glows. 

Arrival of a second negative pulse 
gain triggers the stage, returns it to 
ie original conditions of Fig. 4(a), 
ind extinguishes the neon lamp. Also, 
he swing in the potential of point 

from the +150 v of Fig. 1(b) to 
the +125 v of Fig. 1(a) produces a 
negative pulse that is transmitted 
through the output capacitor of the 
stage to the input of the next stage. 

It is seen from the above that elec- 
trical signals or impulses can be 
ounted by means of the electronic 
lecade device. The count is indicated 
visually. And, at the end of a count, 
the decade generates a signal impulse 
that can be used to trigger a control 
device. 

In the majority of cases where a 
ounting system is to be used for con- 
trol purposes, ability to initiate ac- 
tion at predetermined points is de- 
manded. The means of setting in a 
predetermined count should be sim- 
ple. In high speed automatic opera- 
tions the time required for returning 
to the starting point for re-cycling 
must be held to a minimum. If the 
system has a capacity for handling two 
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or more count intervals in sequence, its 
utility is multiplied. The electronic 
counter meets all of these conditions. 

Any predetermined count may be 
preset directly by injecting a suitable 
pulse at one side or the other of each 
decade stage. The most straight-for- 
ward method employs ordinary wafer 
switches, one for each decade, with 
dial settings of 0 to 9. By proper wir- 
ing interconnection to the various 
grids, the wafer switch channels the 
preset impulse forcing the desired "on" 
or "off' conditions to be assumed. 
The nature of the impulse is such that 
a stage already correctly positioned will 
not be upset. 

An electronic decade counter gen- 
erates the control pulse only at the end 
of a complete count. Thus, in a device 
of one million digit capacity, the sig- 
nal is transmitted or. arrival of the 
one millionth input pulse. But a 
counter can be set to generate the con- 
trol signal after any given count that 
is less than maximum capacity. This 
can be done by means of the wafer 
switches mentioned. These switches 
actually preload the counter with the 
difference between the maximum ca 
pacity of the counter and the count re- 
quired for the application 

To explain further, suppose that it 
is desired to use a 1,000 digit capacity 


device to signal after a count of only 
250 units, The electronic circuits of 


Y p €" 
the counter are preset by means of the 


1 


p 
t on zero count these 


SW Il« he $ SO tha 
circuits are actually in the condition 
orresponding to the complementary 
value of 250 or 750. Since 750 1s the 
starting count, the addition of 250 fills 
up the 1,000 digit counter and causes 
an output pulse to be transmitted 
Only one initial presetting is required. 
At the end of each count of 250, the 
decade counter automatically resets it 
self to the 750 unit starting point 

It is important to note that automatic 
presetting is completed before the next 
pulse arrives. No loss of count, no 
interruption in process 1s involved 

Additional groups of wafer switches 
} 


"orm I X rey f ne te 
ermit sciecting two or more preaeter 


permit n [ 
mined counts Ihe threc-sequence 


counter 1s lesigned to initiate a con 
trol action after each of three dif 
ferent predetermined counts. As each 
count in turn is completed, a switching 
device in the counter output selects the 
next group of wafer switches to chan 
nel the preset impulse, again without 
missing count or introducing a lag 

As a logical evolution, complete 
programming of processes can be 
achieved with predetermined counts 
derived from punched tapes, cards or 
disks. Carried to this point, the ele 


Fig 4—Basic circuit used in electronic decade counter. Two triode tubes are 
contained in single glass envelope. Counting pulse admitted to tube extin 
guishes one triode and causes the other to fire in a flip-flop fashion 


Fig 5—Packaging machine for handling small pieces, such as tacks and 
screws. Made by Special Machinery Company, the machine is controlled by 
an electronic counter which is tripped by impulse from photocell system. 




































































Stylus detector 


High speed 
clutch 


Pulse input 


Non- ferrcus 
disk 


Electro- 


mognetic 
pulse— 


Photoelectric 
pulse 


| 


tronic counter takes on the functions 
normally assigned to cams, gears, 
chains, patterns and other methods of 
program contro] In performing func- 
tions the decade counter has advan- 
tages: lack of moving parts to wear, 
slip or require lul 
neous reset; infinite capacity for varia- 


tion; freedom from speed limitations. 


rication; instanta 


Applications 


A problem is presented in the count- 
ing and packaging of many small parts 
which because of uneven size and ir- 
regular shape do not flow freely. The 
single file rate at which they can be 
counted is necessarily low. The speed 
can be multiplied, however, by a multi- 
channel feeder and detector, which 
can be seen in Fig. 5 as incorporated 
in a packaging machine 
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Fig 6—Diagram illustrating methods used on 
hinge shearing machine to measure length of 
stock and to vary speed of drive. 


Fig 7—Use of electronic counter as tachometer. 


n Pulses are generated by the steel segment rotat- 

ing through the coil's magnetic field as shown in 

e sketch a, above. In sketch b, the pulse is caused 
by the light beam passing through the slots. 

(b) Fig 8—Tool movement on a slotting machine is 


controlled by means of electronic counter. Coun- 


ter is arranged to stop each of the three drive 


motors after a set number of revolutions. 


shake-fed through parallel channels 
with a photoelectric detector for each. 
All counts, even those which occur 
simultaneously, are totalized in a dual 
predetermined counter which is used 
to control the vibrator drive. In an ar- 
bitrary batch of 1,000, the count of 
980 would be used to stop the multi- 
channel feed and cut in a single chan- 
nel dribble feed. Any extra counts ac- 
cumulated from the multiple feed are 
compensated for in the dribble inter- 
val. At the exact count of 1,000, the 
dribble feed is stopped, providing ab- 
solutely accurate automatic packaging. 

The photoelectric type of pickup, 
which is often chosen where a count 
must be accomplished without physical 
contact, works well with electronic 
counters. Since the circuits have low 
inertia and require little driving power, 
a change in light intensity of only 
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20% serves for actuation. Packaged 
food labels are counted by the slight 
interruptions of a photocell beam 
caused by register marks where the 
light is trained through the translucent 
paper as it is fed from large rolls. 

In the cracker-packing machinery 
photoelectric detectors are used for 
sanitary reasons to batch the crackers 
in predetérmined quantities as they 
are fed from sponge rubber conveyors. 

A different rnethod of detection is 
employed to cut specified lengths of 
door hinges from strips which are 
manufactured in long stock dimen- 
sions. The number of "knuckles", 
spaced one-quarter inch apart in the 
hinge barrel, are counted by a steel- 
tipped stylus. The base of this stylus 
is suspended in an electromagnetic 
field, in which a voltage change is in- 
duced by any slight displacement. 
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nt 


h tifne the stylus tip passes petween 
ze sections, a count is registered 

A dual counter 
rate of speed at which the material 
fed to the shear. As shown in the 


ock diagram, Fig. 6, 


electronic controls 


a high speed 
ller is engaged during the first count 
Just short or the shearing 
int, the counter 


terval 
brings the slow 


j When 


at the end of 


ed drive into position the 


ge has been cut the 
int, re-cycling of the counter takes 
ic. 

On an aluminum rolling mill elec- 
nic counters are being used to ob- 
un information on one operational 
different stand- 


l'otal running time of the mill 


quence from three 
yints 
; gaged from revolutions of the main 
rive. An electromagnetic pickup on 


the flywheel generates a pulse tor each 


volution. Disturbance of the coil's 
agnetic field, as in the case of the 
ylus mentioned above, is the source 
of this pulse. 

[he lineal footage of the aluminum 


thc 


rollers is measured in somewhat simi 


xk after each pass through 
A friction wheel of non 
material, riding on the alumi 


num sheet, I 


fashion 
ous 
slugs imbedded 


has steel 


its perimeter at precise intervals. 


Pulses are derived from these slugs by 


nother pickup coil. Each pulse repre 
sents a length of stock equivalent to 
the spacing between slugs. 

Io certify that counts are registered 
nly while the friction wheel is in 
with the aluminum stock, and 
total the number of passes 
through the rollers, a relay is inter 
posed between wheel and counter. By 
grounding the relay's circuit through 
the aluminum at a precise point, count 
ing can be started and stopped as the 
ground connection is made or broken. 
Relay operations, of course, equal the 
number of passes. 

In gathering piece-work payroll data 
from the operation of a punch press, 
an electronic counting interlock has 
been put to good use. Each time the 
press drives home, the shock is regis- 
tered in an impact-sensitive detector 
and a pulse passed on to a short inter 
val memory tube. When the material 
is ejected from the press, a mechani- 
al finger observes that a hole has 
been punched and routes a second 
pulse to the same tube. Only then is 
the counter actuated. Accidental op- 
eration of the press while empty ac- 
cordingly has no effect on the counter. 
Neither will a count result from spuri- 
ous pulsing of the hole detector. 
Duration of memory in the pulse-veri- 
fying circuit spans the lap between 
punching and ejection, but is short 
enough to make deception impossible. 

Determining the speed of shaft 


intact 


uso to 
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revolutions with many conventional 
means becomes unsatisfactory at the 
higher ranges of speed A iracies 


dithicult to 
Moreover, the taking of 
ings involves the human 


achieve 


read 


within 5 are 
meter 
element so 
that errors often occur because of carc 


lessness, incorrect 


[hc 
both shortcomings, 


uracy otl 


interpolation, et 
electronic tachometer overcomes 
'»oviding an a 


1 
diess ol 


one rpm regar 
speed and eliminating confusion in ol 
servation by exhibiting the reading in 
digital form 

An external aluminum disk coupled 
to the | 


main shaft is arranged to gen 


rate 60 pulses for each revolution 
1 


; t 
Either a photoelectri or electromag 
| ed in Fig 


perimeter. A 


netic detector, as illuscrat 
disk 
ount taken for exactly 
read directly as rpm (60 

If the disk drive gear ratio is 


than unity and/or the disk is designed 


IS trained on thc 
onc second 5 
times rps) 


oth 


to give o her than 60 pulses per revo 
lution, | 
y a proportional change in the time 


this can be compensated tor 


hase period 

Counting for exact intervals creates 
the need 
tors 


for precise time cycle genera- 
30- 
called resonant circuits will pulse 100, 
000 times a second in response to ex 


such as a crystal oscillator.’ 


citation of a 100 ke crystal whose a 
curacy is within one or two parts per 
million. Therefore, each pulse counted 
represents 10 microseconds, Applying 
this high frequency as an input to five 
decades in tandem, for example, each 
of which divides by ten, produces a 
pulse P second at the output. By 
methods discussed previously, a prede 
termined count of 60,000 could be 
used to obtain an interval of 0.6 sec- 
ond. Any desired interval may be se- 
lected up to several seconds and, with 
higher frequency time bases, in in- 
crements of 0.000001 
smaller 

Flexibility of control is gained in a 
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Fig 9—Arrangement for high speed weighing of units moving along a con- 
veyor. Scale mechanism moves slotted piece, which breaks light beam into 


pulses for input to counter. 


Thus, weight can be represented as a count. 
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RUBBER ADHESIVES have at least one 
property which sets them apart from 
most other types—they 
rigid bonds. They flex and stretch 
under stress and, unless the elastic 
limit is exceeded, recover when the 
load is removed. They are also dis- 
tinguished by their ability to support 
at least a moderate load immediately 
after the joint is made. Ordinarily, 
no clamps, fixtures or other temporary 
shoring is necessary to hold the sur- 
faces together until bond strength is 
developed 

Composition-wise, rubber adhesives 
cover practically the entire field of 
synthetic, new and re 
Natural rubber has 
the advantage of good resilience and 
tensile strength, but has many short- 
when 


f roduc e non- 


natural and 


claimed rubbers 


comings 


ompared with some 
synthetics i 


petroleum fuel re 


Take | 
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| carpeting 
kick pad 


General trim 


sistance for example: natural rubber 
swells and softens when soaked in 
gasoline, while certain synthetics are 
unaffected after immersion 
for several months. Table I compares 
the rubbers most commonly used in 
adhesives. Properties of adhesives com- 
pounded from them closely parallel 
those of their parent rubbers. Note 
particularly, the properties where syn- 
thetics excel natural rubber and also 
that several types are lower in cost. 

Reclaimed rubers, primarily nat- 
ural, but now including some syn- 
thetics, are important lower 
materials from which many excellent 
adhesives are made 

All adhesives offer definite advan- 
tages over other fastening methods. 
Almost invariably they are incon- 
spicuous—usually to the point of going 
ompletely unnoticed by the user of 
the article. Therefore, they frequently 
permit improved styling and appear- 
ance. Functionally, adhesives give con- 
between the mating 


Virtua ly 


cost 


tinuous contact 


\ 
Weatherstrip 
Arm rest covering 
Trim panel 


Floor deadener pad 


Fig. 1—Some of many applications of rubber 
base adhesives on the 


modern automobile 


surfaces, thereby distributing the load 
evenly over the entire joint area and 
eliminating the local stress concen- 
trations which are normal with most 
mechanical fastening devices. This 
often permits the use of thinner gage 
materials. There is no danger of rup 
ture from nail, screw or rivet ud 
stitching, stapling or other attachers 
while the joint is under stress. Adhe 
sive joints can often be made to serve 
another function—sealing the joint 
against leakage of air, dust or fluids 

New and unique design possibilities 
exist where other fastenings would be 
quite impractical. The modern auto- 
mobile, with its all-steel construction, 
would be difficult to assemble without 
adhesives, as can be seen from Fig. 1. 
Large volume producers like the auto- 
mobile industry often require specially 
compounded adhesives to achieve the 
optimum in handling properties to suit 
individual assembly line methods and 
schedules. 

There are three main things to keep 
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mind when designing with these 
hesives: 

(1) Allow for the maximum pos- 

le contact area in a joint. Adhesives 
we less unit strength than metal 
jstenings so a greater contact area 
ust be utilized to support a com 
able load. For instance, a lap joint 
iould provide sufficient overlap to 
sure adequate strength 

2) Put the maximum amount of 

lhesive film to work. That is, con- 
der the manner in which load stresses 
will be applied and try to have them 
cting in the most advantageous direc- 
tion. It is illustrated in Fig. 2(a) 
and 2(b) that tensile and shear load 
ings bring the whole adhesive film into 
play and consequently give the greatest 
strength. Next in order of preference 
is the cleavage type bond, Fig. 2(c) 
[he peelback bond, Fig. 2(d), utilizes 
only the edge of the adhesive film, 
ind gives the lowest strength 

(3) Investigate thoroughly the 
properties of the adhesives and take 
advantage of the knowledge and expe 
rience of the adhesive manufacturer 


Atensive 


PEELBACK 







( Flexible 
material ) 


Fig. 2—Basic types of adhesive bonds 
—showing load stresses, (a) Tensile, 
(b) Shear, (c) Cleavage, (d) Peelback. 
Shaded areas represent the adhesive 
films; arrows, the directions of stress. 


Table I—Comparison of Rubbers Used in Adhesives 
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early in the design plan. A 
balance between service 
and adhesive properties and limitations 
is necessary. 

In selecting an adhesive the servi 
conditions to which the 
will be su jected are of | 
tance. The production facilities, s 
quence of assembly 


pr pc r 


requirements 


adhesive bond 


vital impor 
operations and 


with respect to ventilation, fir 
and also 
portant bearing on the selection 
right product 

Table II provides a check-list of 
service conditions anc 
consider when 


other factors have an im 


other factors to 
selecting an ad 


Application Techniques 


Proper application is one of the 
most important contril 


Good design and goo 


cessful usage 
judgment in selecting the 


Table II—Designe 


"e 
l. Materials— Describe spe 


onded and what surface tr 
submit samples. 


to be used and wh 
sketch if words do 


3. Stresses—Indicate the di 
the bond and whether it My 


4. Service Conditions—Note 
Temperature extremes— 
Exposure to solvents, 
_ Constancy 

Exposure to 


5. Application—S:ate any 
sive is to be applied. ` 


6. General—List an 

e any oth 
etc. which are important. 
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naaa oc 


Tensile | Ultimate 












1-Best 
4—Fair 







5-Poor 





Natural 


3-Mod. 
1-Best 


4—Fair 4-Fair 4-Fair 
2-Good 2-Good 2-Good 
3-Mod. | 4-Fair 4-Fair 


2-Good 


ts’ Check-List for Submitting Adhesive 
Problem to Supplier 


teet ie eM 


cifically the material 
eatments, if any, they 


"di Meet oe assembly on which it is | 


not adequately describe. 


rection and ma 
à constant or intermittent load | 


if the adhesive 
give range ` 


: oils, chemicals, 
of such exposure 


water, weather, sunlight 


er factors such as color. 










s which are to be 
have had—offer to 


ts into the Picture—use a | 


agnitude of forces acting on 


bond will be subjected to: 


etc. and the extent or 


» odor, flammability, 








Hi Temp | Aliphatic Best. 
Resistance | solvent (c) 


Petroleum 
Petroleum 


Petroleum 
Aromatic 
Ketone 


Aromatic 





The 


products 
limitations, but 


face impose some 


usually an adhesive 
an be selected which will permit the 
most advantageous method for the 
prevailing production facilities 
Brushing (Fig. 3) and spraying 
(Fig. 4) are the most common means 
There is 
about 
adhesives It 
should be pointed out that they do 
not usually give a smooth, continuous 


of depositing adhesive films 


often a difterence of opinion 


the spray-ability of 


appearance as do paints and lacquers 
Often the 
Neve 


ilm from a 


film is spotty and globby. 


rtheless it will be a satisfactory 
) 
functional 


[rigger operated 
(Fig. 5) or 


are in less common use, 


standpoint. 

cans 
guns 
though satis- 
The 
follower brush 
ittachments which assist 


pre ssure oil 


pressure fed flow 


tory for spreading adhesives 
latter sometimes hav: 
in distribut- 
ng the liquid over a wider surface 
area. 

Ihe roll coater (Fig. 6) is an ex 

llent machine for coating sheet stock 
with rubber 
ire in comon use, 


mentally 


adhesives, Several types 
but they are funda- 
principle. Basic- 
uly, a pickup roll is positioned to turn 
with the bottom partially immersed in 
a trough containing the adhesive. The 
| ICH Ip roll roll 
which the sheet 
between it 
roll mounted above it 


similar in 


contacts a _ transter 
bottom of 
as it IS fed 


pr sure 


oats the 
and a 

The 
quantity of adhesive deposited is easily 
regulated by adjusting simple controls 
on the machines 

Knife another effective 
method for spreading films of uni 
form thickness. The equipment con- 
sists of a bed over which a “blade” 
is adjustably mounted. The blade need 


coating IS 


Republic Aircraft Corp. 
Fig. 3—Brush application of adhesive 
on rubber gasket on aircraft part. 


not be particularly sharp—in fact, it 
is sometimes a bar or rod. A quantity 
of adhesive is fed so as to lie against 
one side of the blade. As the stock to 
be coated is drawn under the blade, 
a film of uniform thickness is de- 
posited on its top surface. Film thick- 
ness can be regulated by careful ad- 
justment of the distance of the blade 
above the bed, taking the thickness of 
the stock into consideration. 

Parts having unusual contours, but 
which must have adhesive only oc the 
faces of their projections, can be coated 
advantageously with a stamp pad de- 
vice. Adhesive is fed to a shallow pan 
from an auxiliary reservoir and the 
flow is adjusted so as not to exceed a 
desired level. A piece of felt is placed 
in the pan to absorb the adhesive and 
provide a contact surface. Parts are 
simply pressed onto the felt to get 
a coat of adhesive. 

Where only certain areas of a 
face are to be adhesive coated, a 
screen is often used. An adhesive pat- 
tern of considerable accuracy can thus 
be registered on a surface. Similarly, 
certain types of printing machinery 
can be adapted to apply adhesives in 
almost any desired pattern. Such 
methods are particularly well suited to 
the application of flocking adhesives, 
where lettering or a well-defined de- 
sign is desired. 

(3) Bonding Techniques—Once it 
is decided how the adhesive is to be 
spread on the bonding surfaces, one 
must choose the technique for making 
the bond. There are several basic 
methods and enough variations of 
each to accommodate almost any pro- 
duction requirements. The main thing 
so far as the adhesive is concerned, is 


to dissipate the solvent so that 
film can develop strength. Solvent 
useful only to give a consistency 
application-—once applied it is a lia 
ity and must be released before 
adhesive can function. A few 

mon bonding techniques are: 

(a) Wet Bonds—Adhesive is 
plied to one surface (the least poro 
and the other surface brought 
contact at once. This method IS S 
able where at least one of the surfa 
is porous enough to permit passage 
the solvent. Light weight insulat 
materials and fabrics are usua 
bonded in this manner. 

(b) Tacky Bonds—Adhesive is 
plied to one or both surfaces 
allowed to dry until an 
tack is developed—that is, when 
film feels very sticky, but no lon; 
transfers to the finger when touch 
This open drying time is usually sp 
ified by the manufacturer general 
as a minimum and maximum dryi 
time after spreading adhesive. Allow 
ances must be made for variables su 
as temperature, humidity and ventila 
tion, however. Surfaces are broug! 
together during this tacky stage and 
pressed down firmly to insure intimat 
contact of adhesive films. The choi 
between coating one or both surfac 
will depend upon the nature of t! 
adhesive and the surfaces being 
bonded; ordinarily longer open time 
are possible and higher strengths ar 
realized when both surfaces are coated 

(c) Reactivated Bonds—Reactiv 
tion methods are useful where bo 
surfaces are impervious to the passage 
of solvent. They are also advanta 
geous where areas to be bonded ar: 
large and it is difficult to have the 


ageress 


Hanymetal Products Co. 


Fig. 4—Spraying a rubber-base adhesive on cardboard core of metal-sheathed 
partitions, showing an irregular and somewhat globby spray pattern. 
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iole surface at the optimum drying 
ige at the same time. Bonding high 
essure laminate sheeting to table or 
unter tops is one instance where 
IS technique is used. Here both 
rfaces are coated with adhesive and 
ied completely. Sometimes it is 
sible to pre-coat surfaces several 
ays or even weeks in advance if pro- 
ted from dust contamination. The 
nd is effected by reactivating the 
lhesive films with heat or solvent. 

Heat Reactivation—Adhesive-coated 

rfaces are joined and the assembly 

heated in an oven with infra red 
imps or other suitable means until 
he two films soften and fuse together 
he temperature at which fusion takes 
place may be obtained from the manu- 
facturer, or it can be easily estab lished 
ifter a few trials. Time must be al- 
wed for the adhesive film to attain 
the proper temperature. Taking into 
onsideration the fact that the ma- 
terials being bonded may act as in 
sulators and retard the transfer of 
heat to the film. 

Solvent | Reactivation —Dat n" 
ne of the adhesive films with a suit 
able solvent, then joining th« a es, 
is another variation of the ri 

process. 

(d) Pressure-Sensitive Bonds— 
These are the simplest bonds to make 
but unfortunately there are few satis 
factory adhesives of this type. They 

tain their tack for long periods and 
the bond is made simply by contact- 
ing the coated surface. Other types 
are pressure sensitive only to them- 
selves, that is, when two coated sur- 
faces are brought together. Care must 
be taken to protect pressure sensitive 
adhesive films from 


activation 


contamination 


Fig. 5—Applying adhesive with trigger operated pressure oil can to 
adhere felt to back of mirror. Adhesive is applied only at edges. 


with dust or other 
they are joined 
(e) Curing Bond 
must be 
strengths 


Some adhesives 


levelop their 
There are two main types 

adhesives—liquids and 
films. The liquid types generally re- 
quire an 


cured to 
ot curing 
accelerator to effect a cure 
definite working 
Otten 
100 percent non- 
volatiles, although some contain suffi- 
cient volatile liquid to give them a 
consistency for easy application. Some 
types are marketed in sheet form 
either as unsuj pported films or on cat 


This accelerator has : 


life after its addition thesc 


adhesives consist of 


riers. They on useful where no initial 
tack desired 
can be tole 
PE 
nations of the 


} | t 
and where no soiven 
rated. 


mbination 


Bonds 


above t 


Combi 
echniques can 
For instance, it is possible 
to precoat one surface well in advance, 
dry it thoroughly, then 
bond by contacting i 
coat ed wet or tacky í 

surface 


be used 


complete the 
with a freshly 
film on the other 
Sometimes it is feasible to 
coat two unlike surfaces with two dif 
ferent adhesives that are compatible 
and will form a bond when j joine d 
Special consideration must 

to bonds on certain ty»es of materials 
It will sometimes be found that an 
adhesive coating is so completely ab 
sorbed by a very porous surface that 
little or none is left on the surface 
[here are dd solutions to this 
problem. Several coats may be applied 
until there is enough remaining on 
the surface to give a good bond. An 
other technique is to 
[ace 


iturate the sur 
temporarily with a solvent that 
is incompatible with that in the ad 


hesive. A surface saturated with a 


J 2M Novelty Co. 
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Fig. 6—Roll coating adhesive on 
covering for portable radio cabinets. 
































BASIC POTENTIOMETRIC NETWORKS for obtaining the prod- 
uct of two or more factors, and resistor circuits for adding 
several factors, were discussed in the article "Resistance 
Network Analogue for Solving Vibration Problems,” 
PRODUCT ENGINEERING, April 1951, p 103. Also, in that 
article the theory of a method was developed for combining 
such networks and circuits in the solution of vibration 
problems. 

This present article describes the construction of such 
a simultaneous equation solving device, its operation, and 
the results obtained in using the device to solve a problem 
of vibration isolation in which coupling exists kamin 
translation and rotation. These experimental results’ ob- 
tained on the computer are compared with the theoretical 
results of an exact analytical solution for the steady-state 
response of the system 

Designed as a low cost general purpose computer, the 
construction of the simultaneous equation solver is indicated 
in Fig. 1. This machine employs 64 potentiometers, the 
slide wire of each is a 60 in. length of Nichrome V wire. 
The potentiometers are independent of each other and have 
jacks at their ends to permit interconnections. 

The wires are stretched horizontally across the face of a 
large sheet of plywood at one-inch intervals. Nickel-plated 
brass rods mounted in front of the wires serve as supports 
for the sliders contacting the wires and also as a means for 
transmitting the voltage at the slider to other points in the 
machine. Small wooden block sliders on the rods carry 
flexible phosphor-bronze springs that contact both the rod 
and the wire. Where several potentiometers are assigned to 
the same variable or to the same coefficient, holes in the 
blocks permit ganging several sliders together by means of 
a connecting wood strip and dowel pins. When ganged in 
this manner, several sliders can be moved as a unit instead 
of by individual adjustment. 

Two wire sizes are arranged in three groups on the 
board. The middle group consists of 32 potentiometers of 
No. 24 wire, each having a resistance of 8.0 ohms; these 
are designed to serve primarily for representing the un- 
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known variables. Above and below this middle group, there 
is a group of 16 potentiometers of No. 34 wire, each 
having a resistance of 82 ohms; these serve primarily for 
representing the coefficients in the equations. 

Since the lighter wires are usually fed by the heavier 
wires, the resistance of the lighter wires should be high 
enough to insure that as little current as possible is drained 
from the heavier wires. This precaution is necessary if the 
position of the slider is to be directly and linearly related 
to the voltage at the slider. Wires rnuch heavier than No. 
24 were found to have too low a resistance for accurate 
measurement, also they were too stiff to stretch by hand 
between binding posts. Wires much lighter than No. 34 
broke during manipulation of the sliders. 

The capacity of the machine can be increased with only 
minor changes in design. By arranging each slider so that 
the electrical connection between it and the rod can be made 
or broken at will, several sliders can be placed on each 
coefficient wire; only one, of course, being operative at 
any one time. 

Since a coefficient potentiometer is always cascaded with 
a corresponding unknown variable potentiometer, all co- 
efficients multiplying this one variable in the set of simul- 
taneous equations may be set by as many sliders on the 
one coefficient potentiometer, and then connected into the 
circuit one at a time as attention is shifted from equation 
to equation. 

Thus to solve a set of, say, six simultaneous equations 
with six unknowns would require only six coefficient poten- 
tiometers with six sliders on each (instead of thirty-six 
with one slider on each as is the conventional case), six 
variable potentiometers (instead of thirty-six as would be 
set up on this computer as it now exists), and six constant- 
term potentiometers. 

To the left of the bank of potentiometers in Fig. 1 is 
shown a column of single-pole double-throw switches 
for sign changing. Throwing a switch to the left connects 
its common terminal to a bus bar supplied with +-2 volts, 
while throwing it to the right connects its common terminal 
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-2 volts. 


to a bus bar supplied with 
supplied by a General Radio 0 to 10 volt Variac Rectifier 
unit set at 4 volts. The plus and minus two volts is obtained 
by crossing the output terminals of the rectifier with a 
100 ohm; 10 turn Helipot potentiometer the center tap of 
which is the common ground for the entire computer. 


These voltages are 


Operation of the Computer 


Each pair of straight wire potentiometers representing 
one term in an equation must be connected to either the 
plus bus or the minus bus, depending on the sign of the 
term. Since the term usually contains an unknown that 
may be either plus or minus, the final setting of the switch 
corresponding to this term will be determined in the course 
of balancing out the equations 

If balance cannot be obtained on, say, the plus setting of 
the switch, the switch is thrown to minus and balancing 
accomplished with this setting. The t« hnique of operating 
the rr for most rapid equations is 
juickly developed with experience. 

In connecting various groups of potentiometers to the 


solution of 
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An additional slide-bar is 
bottom of the computer, eit her 
a lower resistance wire as a 
voltage divider of the heck de 
loading effects of the highe 
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divider, identical batteries with low int 
separate voltage-regulated power sup 
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The addition of the various term 
equation is accomplished by means of 
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Fig. 2—Machine on resilient mounts that per- 
mit both translational and rotational movement. 


resistors having a large 


ohmic value as compared with the 
connected potentiometers In the present computer, 100,000 
ohm vacuum-sealed precision resistors of plus or minus 
one-half percent tolerance are used. These appear in Fig. 
as small elongated horizontal elements interspersed among 
the switch handles near the top and near the bottom of the 
switch panel. 

The setting of the slider on each potentiometer must be 
expressed as ) the full length of the potentiometers 
Hence, the slider setting can have values ranging from 
zero to unity. Since the slider settings represent the values 
of the variables and the coefficients, it is apparent that these 
values must not exceed unity. These conditions can be 
calized easily. By dividing each equation through by the 
largest coefficient present in that equation, all coefficients 
Il be reduced to values of unity or less. 

If, during the solving process, it becomes evident that 
| , nce cannot be obtained without running one or more 

the variable sliders off scale, the values of the correspond- 
ing variables must exceed unity. In such event, each variable 
suspected of havi ing a value in excess of unity must be 
divided by a number «s ficiently large to reduce it to unity. 
This number, then, is a scale factor that is inherent in the 
nature of the machine. One then solves the equations for 


a ratio t 


the reduced variable and multiplies the value obtained by 
the ile factor to obtain the correct result. Different scale 
fact ar ed for the different variables as needed 

It should be pointed out that whenever a variable is 
multiplied or divided by a given factor, the coefficients of 
that variable in all the equations must be divided or multi- 


plied by the same factor in order to keep the sense of th 
quations unchanged. A resetting of the coefficients, there 


fore, is necessary whenever a new ile factor is introduced 
If it is suspected at the start of the solution that one or 
more variables will go off scal it 1s good din edure to 
ippl ile facto ficiently large to keep the variables 
vithin bounds. Such a proce lure is likely to cid to rather 
nac the end of the first solution. but will 
take | t than the fumbling around that is likely to 
occur when sliders begin to go off scale. After getting a 
f rh solution. or in then readjust the scale factors 
ison ] | ind oce l rapt Ils to a more 
ol on 

To I |l | variable is also ut lesirable trom the stand 
point of a icy. Hence, if some variable tends to become 
too small it may Itiplied by a number sufficiently large 
to bring about a reasonably accurate setting of the 






Machine Settings for Solution of a Vibration Problem 


To fa —— a comp arison of the experiment 
results obtained on the computer and the theoretical resul] 
obtained from an analytical solution, the problem discuss 
in “Mechanical and Electrical Analogues for Vibratii 
Isolation Problems," Propuct ENGINEERING, Februa 
1950, p 104, will be further studied here. 

The problem is indicated in Fig. 2, which shows a co 
mon arrangement of a machine on resilient mounts tl 
permit both translational and rotational movement. Ti 
impressed force F, acting above the center of gray 
produces both a fouce at and a moment about the cent 
of gravity. 


Where 
mı = mass of the isolated body 
r radius of gvration of the body about its center otg 
uü horizontal displacement" of the center of gravity "i ir 
vibration 
A angular rotation of body during vibration, radians 
w = frequency of the exciting force 


and the other parameters are as defined in Fig. 2, for th 
system the equations of motion are: 


mx +2, h0) + 2 k; (xı hé) 
F, sin ot l 
i t Hy 2 cs (xi — h8)h 4- 
2 ky 2 k: (xı — hO)h =e Fi sinwt (2 


Kiwia the procedure suggested in the February 1950 
article, Eqs (1) and (2) can be simplified in appearance 
and made to resemble each other more closely by means of 
the following substitu tions: 

h0 = x: m (r/h)? = m; 2 ke = ky; 2 ky (b/h)? = ha; 

2 be = 052 €, Ite aed F4 = (¢/h)F, 

The equations of motion then become 


mxmta(m— xa) + ky (x, — X3) 
Fy, sin wt (4 
Ms X2 + Cy x 1 "n— Xe + ke x2 — 

‘eg Mange Fy sin wt 5 

For any specific system, Eqs (4) and (5) may be solved 
on the simultaneous equation solver and the response of 
the isolated mass determined for various configurations and 
magnitudes of the mass, springs, dashpots and force. 

In view of the many possible combinations of these 
values, a considerable amount of time may be consumed 
in developing families of design curves, 
more than two degrees of freedom are involved. If one bears 
in mind the fact that the effects of changes in two different 
parameters of the system may cancel each other, leaving 
the response of the system unchanged, tests involving such 
counteracting changes may be eliminated with a correspond 
ing saving in time. 

By grouping the various parameters or variables into 
nondimensional groups, and varying the values of thes 
groups, instead of those of the individual variables, from 
test to test, the possibility of counteracting effects is thereby 
eliminated, the minimum possible number of tests result, 
and the design curves so obtained are of more general 

applicability. 

Consequently, Eqs (4) and (5) were nondimensional 
ized, prior to setting them up on the equation solver, by 
means of the following substitutions: 


Y, = n/xu Xs m mf xus xn m Filis T — (9/20); 


RY/dT? = X; a! e Ci; C/C = Cy 
resulting in the dimensionless equations 


2/4 13) Xi + Ci (e/e) (Xi — X) +(X X 


2/4 n? u) Xa + C2 (2/2) X- G rw) (X, — X2) 4 
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particularly if 


Xı— (Xi — X) = Asin2r T 7) 





















































The variable parameters in Eqs (6) and (7) are g, C, 


E Ga 
» ji, f and A as compared with m, Ma, Ci, C2, Èi, ke, Fy, 
» and w in Eqs (4) and (5), a reduction from 9 to 6. The 
nount of testing time is reduced by a factor much greater 
ian 9 to 6 by this procedure. 

Following the procedure of the April 1951 article, th 
ondimensional equations can be converted to algebrai 


rm by substituting into Eqs (6) and (7) the expressions 
X, = A,cos2 xT 
X, = 4,cos2 eT + B: 


[his substitution results in the 


By sin 2 x T 

sin2-z T 

four simultaneous alg 
raic equations 


l 2) A, — 2g CB, fo + 2g C,B, = 1 |i 
2r C4, T l E Bı 2g Cs " B 0 ] 
— Ay + 2g CB, + [1 — (Gp) + (f2/n)] 42 — 

22 (C, + Cy) Be = X 12 

= 2¢ C,4; — By + 2g (CG, + G) 4 + 

[1 — (¢2/u) + (f?/u)] Ba = 0 H 


The parameters of the problem appear in the coefficients 


of the A terms and the B terms. These are set on the co 


ficient potentiometers of the machine and the A and B 
potentiometers adjusted for equilibrium of ali four equa- 
tions. The settings of the latter potentiometers then provide 
the magnitude of the steady state response of the system 
for the given values of the parameters By varying the 
settings of the coefficient potentiometers and readjusting 
the A and B potentiometers to equilibrium each time, data 
ire Obtained for plotting families of response curves. Since 
the theory of such a machine has been described in detail 
in the article "Resistance Network Analogue for Solving 
Vibration Problems,” PRODUCT ENGINEERING, April 1951, 
p 103, it will not be repeated here 

In the group of Eqs (10) to (13) only four unknowns 
ire involved, but in solving the equations sixteen potenti- 
ometers are used to represent the four unknowns, sixteen 
to represent the coefficients, and two to represent the only 
onstant terms present. 


Application of the Computer 


To demonstrate th 


use of the computer, Eqs (10) to 


response curves of the isolated 


(13) were solved to obtain 
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Fig. 3—Response curves of iso- 
lated system for two different 
values of damping in the dash- 
pots. Full lines are theoretical 
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will continue to | 
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on of SI 


response curves. 


experimentally determined val- 
ues of amplitude ratio obtained 
on the resistance-wire computer 
using a range of values for the 
frequency ratio. Agreement of 
analytical and experimental data 
is seen to be close. (A) Light 
dashpots. 
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Construction details of elec- 
tric brake installed as in- 
tegral part of a drive motor. 


Armature 


Magnet 


CERTAIN INHERENT CHARACTERISTICS 
make disk-type electromagnetic brakes 
and clutches particularly adaptable to 
the higher duty cycles and closer toler- 
ances being sought constantly in mod- 
ern machine applications Since there 
is no mechanical linkage involved, 
the mechanical motion required for 
the armature to engage the magnet 
is minute and there is no friction loss 
due to the operation of such a linkage. 
Thus, the clutch or brake commences 
to engage immediately, just as soon 
starts to flow in the magnet 
coil. This produces high electrical and 
mechanical efficiency 

A second advantage of the electric 
brakes and clutches is flexible opera- 
tion. This can be credited again to 
the minute motions involved in en- 
gagement and release and, also, to 
the absence of mechanical linkages. 
Because there are no mechanical link- 
ages needed, the major variable deter- 
mining the operation of these devices 
is the design of the control circuit. 
Performances ranging from a relatively 
slow, cushioned stop or start to rapid 
iction—in the order of a few milli 
seconds—can be achieved as required 

The performance of the brake or 
clutch is determined by regulation of 
the flux set up by the electromagnet. 
The transmitted torque as well as 
the rapidity of the operation may be 
directly controlled by adjusting the 
total flux and its rate of build-up. 
And flux in turn is a function of the 
voltage applied to the electromagnet. 

The clutch or brake electromagnet 


as current 
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is so designed that the normal voltage 
as specified in the rating brings the 
magnetic flux to a value which = 
rates the steel in the magnet poles. 
saturation, the armature is held oe 
the magnet with sufficient force to 
permit transmittal of rated torque. 
The time taken to build up this flux, 
as well as the time taken for this flux 
to decay when the coil is de-energized, 
may be determined by means of an 
oscilloscope. If a higher than normal 
voltage is applied to the magnet, the 
oscilloscope shows that the time taken 
to reach the saturation point is short- 
ened. If the applied voltage is lower 
than the normal value, the flux will 
not rise to the saturation point and 
the torque output is lowered. From 
the foregoing it is seen that a higher 
than normal voltage applied to the 
magnet shortens the time to reach full 
torque and increases the speed of 
application. A lower than normal volt- 
age reduces the torque output and 
lengthens the speed of application. 

If the applied voltage is lowered 
sufficiently, the torque capacity will 
be lower than the machine's pull-in 
torque. This will cause the friction 
surfaces to slip continually and a slip- 
lutch or drag-brake results. Torque 
so applied may be readily controlled 
by either the manual or automatic 
positioning of a rheostat in series with 
the coil. In this manner, torque out- 
put of the magnet is varied to match 
changes in the load. 

Where more rapid operation is de- 
sired it is possible to shorten the time 


necessary to build up full flux. Thc 
method of speeding up flux build-up 
is commonly referred to as over-excita 
tion. This involves applying an initi- 
ally higher voltage which materially 
increases the rate of flux build-up. Tf 
this initial voltage were maintained, 
the current would build up to a much 
higher value than the rating of the 
magnet calls for. The design of the 
magnet is such that with rated voltage 
and current, the steel in the magnet 
poles will be at magnetic saturation 
Any increase in current over this rated 
value produces little increase in mag 
netic flux. The excess current repre 
sents power loss and if continued, 
leads to overheating. For these rea- 
sons, when the flux reaches its full 
value in an Over-excitation circuit, the 
initial high voltage should no longer 
be applied. The control then can be 
automatically shifted to carry the mag- 
net at rated voltage, which is sufficient 
to operate the brake or clutch unit 
at its rated torque output. 


Over-Excitation Control 


There are several effective methods 
of over-excitation control that provide 
the desired shift-over from the initial 
high voltage to rated voltage in the 
correct time to match the build-up of 
the magnetic flux. 

A simple means of achieving over- 
excitation control is by the use of 
incandescent electric light bulbs in 
series with the magnet coil. The fila- 
ments of these light bulbs exhibit a 
great increase in resistance when going 
from a cold state to incandescence. 
Incandescence occurs in a time inter- 
val closely matching that required for 
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flux build-up time of a clutch or brake 
magnet under over-excitation condi- 
tions. Connected in series with the 
magnet coil, the lamps act as a vari- 
able resistor in the circut. Thus, when 
the circuit is first closed, high voltage 
is applied across the magnet. As flux 
builds up and the lamps come to their 
incandescent condition the voltage 
across the magnet drops. The operat- 
ing voltage across the magnet thus 
becomes constant at the rated value 
in a short time. 

The curves in Fig. 1, taken from 
an oscillograph record, illustrate the 
decrease in operating time that is ac- 
complished with over-excitation and a 
lamp bulb circuit. It is seen that the 
operating time with this method is 
less than one-third that required for 
flux build up with normal voltage 
applied. 

A more complex method of over- 
excitation control uses the discharge 
of a capacitor to rapidly build up the 
flux. This is combined with a switch- 
ing circuit that cuts in the rated volt- 
age supply for holding.  Thyratron 
tubes are incorporated in the switching 
element to electronically control the 
capacitor discharge. This method is 
referred to as capacitor-aided over- 
excitation. For actuation of the clutch 
or brake, the electronic tube switches 
the relatively high voltage of the 
capacitor across the magnet, establish- 
ing full flux almost instantaneously. 
Where the application calls for a fast 
shift over from clutch to brake opera- 
tion, capacitor discharge is applied to 
both magnets. By reverse current, the 
clutch magnet is demagnetized while 
the flux is being built up in the brake. 
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This prevents the clutch from hanging — over-excitation may be carried beyond 
on momentarily after the brake is this point by increasing the num 
applied, which would defeat the pur- of bulbs in series and raising the suj 
pose of the rapid flux build-up in the ply voltage. The results so obtain 
brake magnet. may be made to approach those pro 
In Fig. 3 is shown an oscillograph duced by capacitor discharg l 
record of capacitor-aided flux build-up however, involves the disadvantag 
and decay. The same electromagnet that the power consumed by the lamp 
that was used in obtaining the curves becomes several times that required to 
of Fig. l was used here also It iS ope rate th brake The 
noted that operating time is reduced operating speed  obtaina le with 
to one-half cycle (1/120 sec) by capacitor discharge s with the in 
capacitor discharge as ompared to 6 ductance of the coil as reflected in 
cycles (#5 sec) for lamp-type over magnet diameter. In converting fron 
excitation and 19 cycdes (about ! normal to capacitor-aid 1 excitatior 


] 


sec ) for normal voltage. It should engagement spec d improve ment ranges 


be further noted here that lamp-type from a factor of 20 tor small (5 in.) 


^-60 Cycle timing trace 









840,000 
Lines 
(Full flux) 





Curve ! Norma! excitation 
Curve 2. Over-excitation with 300 
volt d-c in series with two lomps 






19 Cycles - - - - - —------ > 
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Time —— 


Fig. 1—Oscilloscope record of time required for 
brake operation under normal and over-excitation. 
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vidence of the effects of 

r-excitation on the speed of opera 
tion of electric brakes and clutches is 
presented in Table I. Speed of flux 
build-up and decay are given for 5 


ommon sizes of electromagnets 
Basic Brake Circuit 


The diagram, Fig. 4, illustrates the 
elements of ordinary electri motor 
automatic braking. In this circuit, the 


plied as ; T 


soon as the motor 





Phe direct current, which is require l 

ition of the brake coils, is 
plied by a bank of metallic recti 
fi Alternating current is not used 








excitation of electric brakes 
nd clutches for the following reasons 


the continually varying current 


produces a lower de veloped torque 
pulses through zero, Causing un 


| slipping; and, second 


lo à introduced, causing ol 
ti le heating and lowered efficiet 
A laminated steel magnet structure 
to reduce a-c iron losses would DE ex 


pensive and not economical to manu 
facture. The 115 volt a-c line feeding 
the rectifiers is taken from the se 
ondary of a step-down transformer 


fed from one phase of the main power 
lin unl Ss this voltage IS directly 
able. A full-wave bridge recti 


fier is used because of its high effi 
iency and comparative cheapness 

Ih normally closed contact that 
nergizes the brake when the motor 


deenergized, and vice-versa, may 
either an auxiliary contact on the 
motor starter, or a relay contact. The 
relay coil in the latter case is connected 
in parallel with the motor winding 
The resistor, shown in series with the 
brake, may be either a rheostat, or a 
fixed resistance of pre-determined size 
to limit the excitation current and thus 
regulate the braking torque applied to 
the load 

Th apacitor is used to yox 
sparking at the contacts cause 1 by the 
inductive effect of the magnet ( pon 
breaking the circuit, the energy st tored 
in the magnetic field is absorbed by 
the capacitor rather than in iian. 
able arcing at the contacts. T he capac- 
itor has the additional value of short- 
ening the release time of the magnet. 
[his type of control is particularly 
effective when frequent stops are to 
be made as compared with motor 
plugging (ie. stopping a motor by 
current reversal). Plugging causes 
considerable heating in the motor and 
limits the frequency with which such 
stops can be made by standard induc- 
tion motors. Friction braking usually 

volves a less expensive control for 
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(normally closed) 
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most sizes of motors. Also, plugging positioning of a tool. They are readily 


involves the consumption of consider- adapted for automatic operations 
able electric power. In this particular application, the 


Clutch-Brake Circuit driving motor runs continuously and 
the clutch and brake start and stop the 

The diagram in Fig. 5 depicts the work load. Switching from clutch to 
ordinary circuit elements ail with a brake is done with a relay as illus 
tandard electric clutch-brake combi- trated. With the motor running and 
nation on a motor drive. Such combi- the control switch opened, the relay 
ations, which are widely used, are contacts are in the position shown 


f 


of value for applications such as those Thus, the brake coil is energized and 
where frequent starts and stops are to the load stationary. When the control 


« made or those involving rapid switch is closed, the relay contacts are 
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thrown so that the brake is released 
and the clutch engaged. Since relay 
power is taken from the motor side 
of the motor starter, the brake is en- 
ergized whenever the motor is shut 
down, regardless of the position of 
the control switch. The transformer, 
which is needed whenever the power 
line is greater than 115 v, supplies the 
rectifier that furnishes direct current 
to the brake and clutch magnets. 
Capacitors are connected across the 
brake and clutch magnets to eliminate 


Fig. 2—Drive motors of this Sundstrand 
Rigidmil are controlled by multiple elec- 
tric brakes. Fast operation and low friction 
losses of electric brakes benefit designers 
of such machines, which are affected by 
the continuing trend toward higher speeds 
and more severe duty cycles. 


Fig. 3—As shown by this oscillograph, 
operating time is reduced to J cycle (1/120 
sec) by means of capacitor discharge. 


Fig. 4—Basic brake circuit. Brake coil is 
energized from the main power line 
through a transformer and bank of recti- 
fiers. When motor starter is opened, the 
brake relay is deenergized. 


Fig. 5—Clutch-brake circuit. When this 
system is used, the motor runs continu- 
ously. The load is started and stopped by 
movement of the control switch. 


sparking at the relay contacts and also 
to assist the magnetic flux decay when 
the magnets are de-energized. *The 
rheostats shown in the brake and clutch 
circuits are used for control of magnet 
operation, so that the starting or 
stopping torque may be regulated to 
the requirements of the drive 


Slip-Clutch Circuit 


Shown in Fig. 6 is a method by 
which an electric clutch may be used 
in a slipping clutch application. This 
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the maximum voltage drop across the 
The clutch will slip at all 
values ol load 

[he transmitted torque is inversely 
proportional to the amount of slip. 
By changing the value of the exciting 

rrent, and thereby the amount of 
lip, speed of the machine can be kept 
onstant with a varying load or can 


magnet 


be adjusted between wide limits with 
a constant load 

rhe heating of a slip-clutch during 
continuous operation of a load is, of 
ourse, greater than the heating that 
would occur in a standard clutch that 
was required to start the same load fre- 
quently. Thus, larger magnet and 
armature structures are usually incor- 
porated in electric clutches for a 
applications to effectively dissipate the 
heat. Conversely, the coil current in 
a slipping clutch is less than the coil 
current in a fully engaged clutch. If 
service is to be severe, the slip-clutch 
may be of entirely special design—with 
oversize construction, smaller gage 
wire and high temperature friction 
lining 


Over-excitation Circuit 


If it is desired to effect a more rapid 
brake application than can be ob- 
tained by energizing the coil with full 
rated v tage, the method of over-exci- 
tation illustrated in Fig. 7 can be em 
ployed. This circuit increases the speed 
of brake application by approximately 
three times, and the improvement in 
braking is considerable. In the layout 
a full wave voltage doubler 
bridge cir boosts the voltage from 
its a-c value to a much higher direct 
urrent voltage. This voltage doubler 
consists of two rectifier units and two 
large capacitors connected in the bridge 
circuit 
By this method, the increase in d-c 


shown 
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Fig. 6—Slip-clutch circuit. This system can be used to 
provide adjustable speeds for a constant load or constant 
speed for a varying load. Resistor limits current so clutch 
cannot pull-in completely, regardless of rheostat setting. 
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“5 volts o-c 


Stipping doubler 


clutch 








voltage over the a-c value will be 
approximately 23 times, depending 
upon the value of the capacitor units 
used. This higher voltage value gives 
the over-excitation effect when applied 
to the brake in series with two ordi- 
nary 115 v. lamp bulbs which are 
matched to the circuit. These bulbs 
have a low resistance when cold, but 
as soon as they come to incandescence 
the resistance becomes much higher. 
As a result, the high voltage initially 
applied to the magnet to build up the 
flux rapidly, drops to the rated voltage 
in a fraction of a second. Rated voltage 
produces the normal amount of flux 










Thyratron 


Rectifier 


Transformer 


From 


power 
tine 


Resistor 


280 volts d-c 







Fig. 7—Over-excitation circuit. A high voltage is initially 
applied to the magnet coil for fast operation. As soon as 
the lamp filaments heat up and their resistance increases, 
the coil voltage is automatically reduced to normal. 
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that is required to transmit the torque 
rating of the brake. 

The rate of flux build up closely 
matches the speed at which the lamps 
come up to full incandescence. Thus 
a fairly simple circuit provides a con 
siderably shortened rate for brake ap- 
plications. This scheme could be used, 
for example, to rapidly stop a cutting 
tool where the over travel must be 
kept low to prevent spoilage of the 
work. If the brake is to be left ener 
gized for a considerable period of time, 
this circuit can be refined to provide 
automatic shift-over from the series 
lamp circuit to an ordinary straight 


Relay contact 


~~ tors 





Rectifiers 


ro ed 


Transformer 


Fig. 8—Capacitor-aided circuit. When the switch is closed, the thyratron tube 
conducts current for a short period of time. The conducting thyratron com- 
pletes a circuit between the capacitor C5 and the brake coil. 
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citation circuit for holding. This 
ift-over can be made to operate as 
n as the magnet is at full excita 
mm, thus avoiding the power waste 
the lighted lamps. 


Capacitor-aided Circuit 


The diagram in Fig. 8 illustrates 

ie Operation of the capacitor-aided 

iethod for extremely rapid flux build- 

p in a brake magnet. The thyratron 
tube serves as the switching element 
y which the large capacity condenser 
C5 is discharged through the brake 
magnet. This capacitor is charged 
from the 220 volt secondary winding 
I'S1 of the power transformer through 
the adjacent rectifier RF3. Since the 
normal rated voltage of the magnet 
used with this circuit is 10 volts, a 
high magnitude of over-excitation can 
be applied to the magnet coil for only 
a short period. The designer is also 
required to match the size of capacitor 
C5 to the size of the magnet coil so 
that the energy stored in the capacitor 
will be sufficient to bring the flux in 
the magnet up to its full value. Fol- 
lowing the discharge of the capacitor, 
another portion of the circuit applies 
rated voltage to maintain the magnet 
excitation. 

In operation, the switch is closed 
when it is wanted to brake the load. 
Closing the switch brings the grid of 
the thyratron to cathode potential. The 
tube fires (current is conducted from 
cathode to plate). The conducting 
thyratron completes a circuit that al- 


Thyratron.. 


Rectifier 
RF4 


Transformer 


lows the charge on capacitor C5 to 


f 
discharge through the magnet 


This discharge occurs within about 4 


1 
LOIL 


to 
1 


ycle (or 1/120 sec., referring 
lt: 


60 cycle a supply 


The closing of 


voltage) 
the switch 
the capacitor C2 to begin charging 
from the rectifiers RF1. The charge 
on this capacitor puts a negative po- 
tential on the grid of the thyratron, 
preventing the tube from conducting 
further. The relay coil is also ener- 
gized from rectifiers RF1 when the 
switch is closed. The contacts of this 
relay complete a circuit to the mag- 
net coil from the rectifier stack RF2. 
This circuit applies rated voltage to 
the magnet coil, keeping the coil at 
normal excitation after the initial 
Capacitor surge. 

This entire operation occurs in an 
extremely short period of time. Full 
flux is built up in the brake magnet 
in a few milliseconds. Because of 
the speed of operation, this circuit 
cau be ineffective if mechanical 
linkages were employed to set the 
brake. The over-excitation period 
would be completed long before play 
in the linkages could be taken up. But 
with disk-type brakes, the linings are 
engaged with the shoe the instant the 
magnet is energized. This diagram, 
Fig. 9, shows the application of elec- 
tronic control involving capacitor 
aided flux build-up and decay to a 
clutch-brake combination. In common 
with all clutch-brake combinations, this 
system does not shut down the driving 


causes 


Relay contacts 


Clutch 


Rectifier Rectifier 


RF! 


Its action 1 
under tha 
However. 
has been adde l 
The clutch op 
lar to that used 
with one notabl 
charge from 
clutch magnet 


from the 


has i [ 
celle l | V 

Decay of clut 
when the s ond 
caused to conduct 
ontact R3. It is 
switching is accomplis 
this one relay. Relay 
R2 switch the 
supplied by re 
clutch to the | 
ates the 
same manner as th 


first thyratron, describi 
he 


norn 
second thyratr 


In this manner the 
and the clutch is de-en 
: 

tically the same instant 
tional over-lapping effect i 
When the switch is op 
R1 opens, deenergizing thc 
ontact R2 closes to operat 
th 


I 
in the normal manne! 


-Thyratron 


Rectitier 
RF2 


Transformer 


Fig. tor-aided clutch-brake circuit. Thyratron tubes are incorporated in both brake and clutch control circuits. 
Two discharge simultaneously into coils of both magnets. Brake and clutch operate without overlapping. 
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Willys Lightweight Car Features Integral 


Willys Overland Motor, Inc. recently re-entered the light- num a 
weight pleasure car field with the announcement of a short p v t "Imm md i 
wheelbase automobile with integral body and chassis and i a. 
powered with a six-cylinder F-head high compression engine. 1 
he car, which is designed to compete with small cars being NS A i | 

° . . " P y 
manufactured in this country, as well as with Ford, Chev- J : 
rolet, and Plymouth, is only 1807 in. long., 72 in. wide and 
60 in. high. The 61 in. wide seats of the car provide ample 
passenger accommodation. 

The passenger compartment is cradled completely between 
front and rear wheels for riding ease, and the engine is 
mounted directly over the front wheels. The road is visible 
10 ft from the car through the two piece windshield. All four 
fenders can be scen from the driving position, a large curved 
rear window and protruding rear fenders permitting the 
driver to check car clearance through the rear view mirror. 

Box sections and reinforcing flanges are welded into the 
body to make the body and structural chassis members a 
unit construction. The inside shells of the front fenders are 


welded to the body and carried forward as part of the cowl. 
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Body Design and F Head Engine 


The outside fenders are welded to the inside shells and 


together they form box-like extensions of the body in which 
the long coil springs of the front suspension sysiem are 
anchored. 

The points of support of the suspension springs are high 
above the center of gravity of the car to maintain a low 
stress variation over the deflection range of the springs and 
to stabilize the car sufficiently so that an anti-roll device is 
not required. To insulate the car from road resonance, bot! 
ends of the springs are mounted on rubber silencers. Th 
full displacement shock absorbers and rear springs, are rul 
ber mounted. The hydraulic brakes are standard 9 x 2 Bendi 
floating type, and the master cylinder is mounted to a 
directly with the peddle motion. 

The outstanding performance is due to the high power to 
weight ratio. The F-head engine, mounted on three rubber 
lined supports, develops 90 hp. at 4,400 rpm with a 5{ in 
bore, 3} in. stroke and a 7.6 to 1 compression ratio. Premium 
gas is not necessary because the 2 in. intake valves provide 


easy breathing and help maintain high volumetric efficiency. 
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mt " 
UNDERSLUNG REAR SPRINGS contain 7 leaves each — lined. Rear shackle hangers are mounted to the body o: 
and with 3 front seat and 3 rear seat passengers maintain a rubber bushings. The loop-ends of the shock absorbers ar 
distance of 5 in. between the rear axle housing and the separated from their pivot bolts by rubber bushings. Dus 


chassis. The front eye and rear shackle bearings are rubber shields on the shock absorbers protect them from damage 


ENGINE and transmission assembly 
is mounted at three points. The front 
engine and radiator support member 
is bolted to the chassis through rubber 
shims. The transmission rests on a 
rubber lined channel bolted to the 
chassis. In designing the engine- 
transmission assembly its fundamental 
frequency was kept below the engine 
idling speed to prevent resonant vibra- 
tions from being transmitted from the 
engine to the car while it is running 


«—Front inner fender shell 


EXHAUST SYSTEM insulation. Ex- 
haust gas vibrations are kept from en- 
tering the car body by mounting all 
parts of the exhaust system to the in- 
sulated engine or on insulated hangers. 
The exhaust pipe is fastened to the 
rubber mounted engine. The muffler 
assembly is supported at one end by 
the exhaust pipe and the other end 
by the tail pipe. One hanger of the 
tail pipe extends from a rubber lined 
under body bracket that is bolted di- 
rectly to the chassis and the other 
hanger is suspended from the rear 
body cross member. The muffler has 


no direct contact with the car body 


THE CURVES indicate car perform 
ance with various axle ratio and over- i 1 Reor engine 


: x mounting 
drive combinations Ihe 4.1 to 1 pM 

| Engine front and insulotor— 
drive is standard in cars without radiator support 
overdrive and the 4.5 to 1 drive ratio crossmembee— 


is standard in cars with overdrive View in Circle B View in Circle C 
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THE REAR SUPPORT BAR ASSEMBLY pivots around FRONT SUSPENSION assembly. By mounting all th 


rubber insulated anchor bolts in the chassis and rides in moving members of the suspension system to the chassis 
rubber lined channels bolted to the frame. Front end of through rubber insulators the car is isolated from road 
cach spring is mounted on two rubber bushings. vibration. The springs have a free lengtl 17 
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PRODUCT DESIGNS 


om 


Main 
bearings 


THE 6-CYLINDER F-HEAD ENGINE weighs 548.5 Ib 
with the clutch and transmission included. The intake 
manifold is an integral part of the cylinder head and is 
kept at a constant temperature of 170 to 175 F by the 
engine coolant. The 2 in. inlet valve is placed near the 
center line of the cylinder. The spark plugs are close 
as possible to the center of the incoming charge and are 
lirectly over the exhaust valves. The exhaust valves are 
made of 2112 alloy steel and are equipped with positive 
rotators to prevent burning. The valves ride in steel sleeves. 


EACH PISTON is equipped with two compression rings 
and one oil ring. The top compression ring is chrome 
plated bs 9 bv A 

plated and the oil control ring is backed up by a flat 
watch spring. Wrist pins and cylinders are splash lubricated. 


ENGINE RUNS most efficiently in the 2,800 rpm range 
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Hydraulic Steering 


and More Power in ’52 Buick 


Mechanical and style changes in the 1952 Buick Road- 
master include power steering, increased engine output, 
a larger, luggage compartment and trim revisions. 

The mechanical power steering gear is combined with 
a hydraulic booster that will assist the driver in turning 
the wheel when an effort of more than 4 Ib is required. 
All normal steering can be accomplished with a maxi- 
mum effort of 9 Ib, and normal feel of steering is re- 
tained in the gear. Hydraulic power is supplied by a 
belt-driven pump on the engine. In case of power fail- 
ure, the gear will function in the conventional manner. 

Engine output on the Roadmaster has been increased 
from 152 to 170 hp. by using a 4-barrel carburetor and by 
increasing the compression ratio from 7.2-1 to 7.5-1. 
The carburetor consists of two dual carburetors mounted 
back to back. The primary carburetor contains all the 
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essential parts normally found in a conventional car 
buretor, including an automatic choke. The secondary 
carburetor has an idle circuit and a main metering circuit 
and operates only when the throttle is more than half 
open and the engine requirements are great enough to 
open a counter-balanced auxiliary value. The use of this 
carburetor has resulted in higher volumetric efficiency 
over the entire speed range of the engine. 

Appearance changes have been made in all models 
The radiator grille has 17 full bars and 2 quarter bars 
The trunk cover on the Roadmaster and Super series has 
been redesigned with a high arc contour to provide morc 
room in the luggage compartment and improve car 
appearance. A wrap around bumper guard is standard 
equipment only on the Roadmaster. 


(Continued on next page) 
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Hydraulic lines from valve to cylinder, 
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Lincoln New from Chassis to Engine 


Seldom in the history of the automotive industry has a 
car been so radically changed as the 1952 Lincoln. The 
body is completely new, with greatly increased glass 
area, a shorter hood line, and a protruding luggage 
compartment that is reminiscent of the lines on the pre- 
war, low slung Continental. The 160 hp engine is an 
overhead valve V-eight featuring a large bore-stroke 
ratio, high compression ratio, rigid intermediate bulk- 
heading, and hydraulic valve lifters. And Lincoln engi- 
neers believe that the front wheel suspension system 
which substitutes ball and socket action for the conven- 
tional kingpin joint, is a major improvement. 

To keep a low silhouette and obtain better engine 
mounting, body designers removed the large front cross 


Inlet valve 


Exhaust valve 


Cooling wafer 
ee 


Choín driven 
timing geor 


3.8in. piston 
bore 


beam from the frame and placed a tubular cross mem. 
ber directly under the engine to provide support wh: 
weight is at a maximum. The engine thus is mount 
closer to the road, and the frame is strengthened. 

Overall length of the car is 8 in. less than the length 
of the ’51 model, while the wheelbase has been short- 
ened 2 in. to make 123 in. between wheel centers 
Weight has been cut by about 400 pounds. 

The objective of Lincoln engineers was a very high 
performance automobile with the streamlining and visi- 
bility that is demanded by the passenger car buyer of 
today. Roadability of the car is excellent, power plant 
design sound, and the styling both inside and out will 
put other luxury car manufacturers on their mettle. 


Weatherized 
ignition 


5 bearing 
cronkshaft 


Crankcase 


Joint of pon and block 
below crankshaft 
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(ABOVE) Lincoln engineers have standardized on 
the Cosmopolitan series, which is available in a two- 
or four-door sedan, two hardtops, and a convertible. 
Note the increased area and height of the windows 
and the smaller front columns, both of which pro- 
vide better visibility. Extension of the luggage com- 
partment and shortening of the hood line have 
resulted from the more compact overhead valve V-8. 
As on the entire Ford line, gasoline filler neck is 
hidden behind the spring held license bracket. 


(LEFT) Advantage of the overhead valve design is 
more compact powerplant and a high compression 
tatio—7.5:1—with less heat rejection. Pressure of 
the cooling system is 13 psi, compared with 7 e 
in the former engine; a thermostatically controlled 
by-pass valve allows the engine to come up quickly 
to the most efficient operating temperature range in 
‘cold weather, The cylinder block is heavily rein- 
forced with intermediate bulkheads not shown here. 


BODY DIM 
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wom ers or Moldings 
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Seat Height — feat 
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THE POWERPLANT develops 160 hp at 3,900 
T with a maximum engine torque of 284 ft-lb. 

€ bore stroke ratio of 3.8 in. by 3.5 in. results 
in a relatively low piston velocity and small fric- 
tional hp losses; total piston displacement is 317 
cu in. The single camshaft, full flow oil filter, 
slipper-type ies and hydraulic valve lifters are 
apparent in the cross-section. 

A. single mounting bolt holds the oil filter to a 
special mounting boss cast on the cylinder block. The 
engine has five main bearings to support the crank 
shaft which is totally enclosed in the block. The oil 
pan bolts on to the cast block in such a position that 
it cam be removed from the bottom of the car with 
the engine still in place. Because of its rigid design, 
the engine can be easily converted to industrial use. 
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Ford Goes to Valve Overhead 


Ford is after first place, production wise, in the auto- 
motive industry. Ford also is looking ahead to the time 
when higher octane fuels will make possible higher com- 
pression ratios, more efficient engines. And this is the 
year that Ford is really doing something about it. 

What they are doing is (1) introducing a new over- 
head valve six-cylinder engine with a higher horsepower 
rating (see table) ; (2) making temporary changes in the 
V-eight to allow time for development of an overhead 
valve design that can be introduced 2, 3 or 4 years from 
now; (3) making a major body change that puts the 
Ford in the big car class from the standpoint of appear- 
ance but keeps the basic price the same. 

The 6-cylinder engine has been designed to match the 
speed and torque characteristics of the Fordomatic drive. 
Friction loss has been reduced by squaring the bore and 
stroke dimensions. The overhead valves, spherical com- 


bustion chambers, and greater compression ratio have 


156 


improved the volumetric efficiency enough to increase 
power output even though piston displacement is less. 

The compression ratio of the V-eight was increased 
by increasing the flow area over the valves and reduc- 
ing the volume over the piston. The camshaft was also 
redesigned to increase the horsepower output. 

An additional model, all-steel two-door station wagon 
—the Ranch Wagon—has been added to the Ford line, 
and the conventional station wagon has been switched 
from a 2-door to a 4-door design. This latter model, like 
the hard top and convertible is available only with a 
V-eight power plant, but all other body types can be 
obtained with either the six or eight cylinder engines. 

Although the new exterior design maintains the estab- 
lished Ford theme, all models incorporate features that 
make the cars look longer, lower, and more luxurious. 
The extended headlight nacells in the fenders help give 
this impression. 
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Carburetor 
with glass 
float bow! 


Qil Filter 





ON THE BLOCK of the new 6-cyl- 

inder engine a special boss was cast to 

Si C li d E . receive the full flow oil filter. The igni- 
tion system has been moisture proofed 

IX y nacer ngine and the carburetor has been shortened 
to fit under the lowered engine hood. 


GRILLE is now a three spinner de- 
sign in which the two nude spinners 
are combined with the turn indicator | 
and parkin lights. The curved one | 
piece windshield is standard on all mod- | 
els. Window area of the Customline 
4-door sedán has been increased. The 
wheel base of all models is 115 in., and | 
overall length is 197.8 in. bumper | 
guard to bumper guard. | 


CIRCULAR TAIL LIGHTS incorporate 
the turn indicators with the red rear 
end markers. The license plate is held 
over the gas cap on a spring loaded 
bracket. The trunk lid springs partl 
open when the lock key is toned. 
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Oi! tube to rocker arms 
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Solid piston rods 


Precision molded crankshaf?— 
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CARBURETOR OF FORD SIX. At left is a cutaway tor can be visually checked. One metering circuit is 
of the float circuit and the float chamber where the exposed in the cuta view at right. The carburetor 
volume of immediately available fuel is maintained. has one simple t venturi tube and the choke 
The float bow! is made of clear glass and through it valve and throttle valve ate the conventional butter- 
the level and condition of the Fuel in the carbure- fly type. The choke valve is manually controlled. 
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AN ENLARGED HOOD OR- 
NAMENT gives the appearance 
of an air scoop but it is non- 
functional. Bumper and grill are 
one piece. Salient dimensions of 
this 4-door custom sedan are 202 
in. overall length, 73.5 in. width 
and 62.5 in. height at the curb. 


HIGH TAIL LIGHTS are top to 
bottom: red driving lights, turn 
indicators, and back-up lights. The 
trunk lid springs partially open 
when the key is inserted into the 
lock and the lock is released. 
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Mercury Gets Major Face Lifting 


The Mercury for '52 is low, long, and streamlined. A 
heavy one piece bumper and grill combination, extended 
front and rear fenders, and a low two-level hood pro- 
file help to produce this effect. 

The two-level hood culminates in an enlarged hood 
ornament which resembles an air scoop but which is 
strictly decorative. 

The new Mercury's tail and stop lights are housed in 
chromium plated die castings that appear to be upper 
extensions of the rear bumper, thus giving the rear as 
well as the front of the car, a distinctive appearance. 
And inside the passenger compartment, a revised instru- 
ment panel makes heater, defroster, air vent, and other 
control handles more accessible to the driver. 

There are several mechanical refinements in body, 
chassis, and engine. Brake and clutch pedals are hinge 
mounted on a bracket under the instrument panel. The 


160 


frame has been changed from an X to a rectangular type 
with box instead of channel sections for main structural 
elements. Doors of the four-door sedan open from the 
rear as in contrast with previous models where the rear 
doors hinged at their rear edges. Both front doors can 
be locked or unlocked from the outside. 

Rubber bumpers are now mounted on the side rails 
of the frame near the front mounting of the rear springs 
to shorten effective spring length and increase spring 
rates during severe wheel movement. During quick 
starts or hard pulls, these bumpers keep the rear axle 
from twisting, reduce spring failures and have permitted 
a reduction in size of the torque tube tunnel in the 
passenger compartment. 

The new car has a wheel base of 118 in. and its revised 
high compression engine develops 125 hp., which is an 
increase of 13 hp. over previous models. 
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FRAME is now a rectangular 
type design instead of the pre- 
vious X-type. Longitudinal mem- 
bers are double channels welded 
along top and bottom to form 
a box cross-section. More out- 
riggers and side rail body mounts 
have been provided to make the 
body a more structural member 
of the chassis. The engine rides 
between the side rails and is po- 
sitioned squarely on the centerline 
of the front wheels. A one piece 
bumper-grill unit bolts on to sec- 
tions of the siderails that extend 
beyond the front crossmember of 
the frame. 


Box section 
side roils 


Rectangulor 
frame design 


Body mounting brackets 





Extension for one piece 
bumper and grille 
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INSERTS separate the leaves of 
the semi-elleptic springs in the 
rear suspension system. Two auxil- 
iary rubber bum reduce the 
effective length of the rear springs 
and increase their spring rates 
when spring deflection is ex-- 
cessive as may be encountered on 
bad roads or during quick starts. 


FRONT SUSPENSION SYS- 
TEM. Telescoping hydraulic 
shock absorbers mounted inside 
the ion springs have been 
— ce 
pening over their range o 
travel. Special chambers in the 
front shock pins retain grease for 
lubrication of thread type bearing. 
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THE 1952 PACKARD PATRICIAN 400 is available only — sign features available on the new cars is a vacuum power 
as a six passenger touring sedan. One of the major de- hydraulic brake system that reduces brake pedal pressure 


Vacuum Power Brakes Available 


One of the major mechanical fea- 
tures made available as optional 
equipment on the 1952 Packard cars 
is the "Easamatic" power brake sys- 
tem. It is similar to the conventional 
hydraulic brake system but includes 
a vacuum booster cylinder as an in- 
tegral part of the master cylinder. 
Engine intake manifold vacuum is 
used to furnish power for the boost- 
er cylinder and a vacuum storage 
tank is provided for emergency use 
in case of engine failure. When the 
engine is not running, the brakes 
still operate as a conventional sys- 
tem. The brake lever is hinge 
mounted on the passenger compart- 
ment side of the fire wall and holds 
the treadle about four in. above the 
floor, as compared with the conven- 
tional vertical pedal which is nearly 
eight in. above the floor. In the in- 
terest of safety and smoothness, 
enough pedal resistance has been re- 
tained to give the operator the right 
feel of the brakes. 

Other changes made in the new 
Packard include interior styling re- 
finements and exterior paint schemes. 
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Eleven Ways to Oil Lubricate 


i l i 
WHEEL EHE 4 m lil 


Fig. 1—Oil Level System. For n 
speeds, the bearing housing sho: 
filled with oil to the lowest point 
a ball bearing depends largely on the surface . bearing inner race. An a - is 
r 1 to maintain this supply level. Wii 
speed of the balls. Where ball speeds are low, ppiy sev | 
as a filter when fresh oil is adde 
system requires periodic attention 


The method by which oil should be applied to 


the quantity of oil present is of little impor- 
tance, provided it is sufficient. Over-lubrication 
at low speeds is not likely to cause any serious 
temperature rise. However, as speeds ingrease, 
fluid friction due to churning must be avoided. 
This is done by reducing the amount of oil 
supplied and by having good drainage from the 
housing. At very high speeds, with light loads, 
the oil supply can be limited to a very fine mist. 


ECT 


Shielded 
bearing 


FIG 2 


lig. 3—Drop Feed. Oil may be fed in drops 
using either sight-feed oilers or an overhead 
reservoir and wick. Drains must be provided 
to remove excess oil. A short overflow stand- 
pipe, serves to maintain a proper oil level. It 
also retains a small amount of oil even though 


the reservoir should be empty. Fig. 2—$plasb Feed is used where rotat. 


ing parts require oil for their own lubri 
cation. Splash lubrication is not recom. 
mended for high speeds because of 
possible churning. Bearings should be 
protected from chips or other foreign 
material by using a shaft mounted slinger 


Fig. 4—Spray Feed. With higher or shielded bearings. 


speeds, definite control of oil fed to 
bearings is important. This problem is 
more difficult for vertical bearings be- 
cause of oil leakage. One method uses 
a tapered slinger to spray oil into the 
bearings. Oil flow is altered by the 
hole diam., the taper and oil viscosity. 


Fig. 5—Circulating Feed. Most circulating sys- 
tems are somewhat complicated and expensive 
but this is justifed by their permanence and 
reliability. Oil reservoir is attached to the 
shaft and when rotated, the oil is forced upward 
where it strikes a scoop, flows through and 
onto the bearing. 
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Fig. 6—Most circulating systems are used 
for vertical shaft applications and usually 
where ball speeds are comparatively high. 
One system consists of an external screw 
which pumps the oil upward through the 
hollow spindle to a point above the top 
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Me 4 Fig. 8—Wick Feed filters and transfers oil to 
id b a smoothly finished and tapered rotating mem- 
Tat ber which sprays a mist into bearings. Wick 


should be in light contact with the slinger or 
else the wick may become glazed or charred. 
A light spring is often used for proper wick 
pressure. 


] slinger 


ting sys 
xpensive 
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Fig. 9—Wick feeds are used in 
applications of extremely high 
speeds with light loads and where 
a very small quantity of oil is re 
quired in the form o^ a fine mist. 
Slingers clamped on the outside 
tend to draw the mist through the 
bearings. 





Fig. 10—Air-Oil Mist. Where the 
speeds are quite high and the bear 


i . à Fig. 11 Pressure Jet. For high speeds 
ing loads relatively light, the air 3 I 


: : and heavy loads, the oil must often 
oil mist system has proven suc 


E d function as a coolant. This method 
cessful in many applications. Very 


utilizes a solid jet of cool oil which is 


little oil is consumed and the air 
directed into the bearings. Here ade 


flow serves to cool bearings. 
quate drainage is especially important 


The oil jets may be formed integrally 
with the outer preload spacer 
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Table 1 — Properties of Typical Hard Rubber Compounds 


air i Izod 
Principal Flexural 
Characteristics Color mae. Sp. Gr. D Ms Strength 
or Uses i E fc. Ib. /in. notch | MFS/Psi 


MOLDED ARTICLES 

































General Purposes Black . 108-76 435 
General Purposes Black | 107-91 45 496 
General Purposes ' Black 129-79 ) 344 
General Purposes Black d 103-27 OW 377 
High Heat Resistance Red-Brown ; 83-60 3 393 
High Arc Resistance, 

Heat and Wear Resistance Red-Brown : : 65-41 . 600 
Arc, Heat, Wear Resistance, 

High Dielectric Quality Red-Brown . : 82-55 P A 
Heat Resistance, j 
Low Moisture Absorption Black ` d 82-54 i 2 420 
SHEETS Ge 
General Purposes 9300 d 487 
General Purposes 8300 435 
General Purposes 6750 y 474 
High Elongation (Semi-Hard)| 2550 437 
High Heat Resistance 7400 613 
Strength, Flow Resistance, 

High Dielectric Quality 7450 | Yellow-Brown | 5.30 : ] 415 
RODS AND TUBES 

General Purposes 524 
General Purposes 462 
High Elongation 512 
Strength, Flow Resistance, 

High Dielectric Quality Yellow-Brown | 3.80 . 374 


Hard Rubber in general has a Coefficient of Linear Expansion of 0.00004 /deg. F. 
Note : All values shown are representative average test results. 


What You Should Know About 





For good strength properties, high chemical resistance, and good 
dimensional stability, hard rubber is hard to beat. What's more, it 


can be formed by molding, extrusion, blowing, pressing or stamping. 


HARD RUBBER is a thermosetting mate 3. Its resistance to impact and shock 8. It is non-flammable and not read- 
rial that combines many of the chem- is high. Exceptionally tough grades ily ignited. 
ical, mechanical and electrical prop- can be made by special compounding 9. It is readily molded to desired 
erties of plastics. Its outstanding techniques. shape. 
characteristics can be summarized as í. Its moisture absorption is low. 10. Its machinability is superior to 
follows: 5. It is odorless, tasteless, and sani- many plastics. 
1. It has good chemical resistance, tary, since it can be sterilized with no 
being immune to attack by most acid adverse effects. Hard rubber is made by adding 25 E 
and alkali solutions and fumes 6. It has good thermal insulating percent or more sulphur to natural or d 
2. It has exceptional electrical in- — properties. synthetic rubber and subsequently vul- 
sulating properties at both high and 7. It can be given a high surface  canizing the mixture. Ordinarily, nat- 


low frequencies. polish. ural rubber stock is used. Generally 
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A. J. LORENZ 
Product Development Engineer 
American Hard Rubber Company 


the properties obtained through the 
use of synthetic rubbers closely ap- 
proach those of natural rubber. Com- 
pounds with superior heat, oil and 
lvent resistance can be made from 


SO! 


the acrylonitrile rubbers. 


The advantages of the crude hard 
over synthetics in general are 
lower water absorption and swelling 
and better impact strength. It is 
possible that improved synthetics may 
gradually replace natural rubber in 


rubbe r 
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Arc Resistance 
4.46 x 10* 


8.02 x 10* 


2.23 x 107 
4.81 x 10° 


1.24 x 10* 
2.66 x 10* 
over 10° 


7.98 x 10* 


over 10? 
over 10* 
over 10* 






6.73 x 10* 
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06 Table II — Im 
-10 Resin-Rubber B 


T rer MEET 
Flexible 
.07 rade Grad 
NE — —ÉBd m 


tolerances attainable result in high accuracy. 


pact Resistant 


Black Standard; 


.06 
.08 
.08 Fig. 1—Pistons for positive displacement liquid 
22 | meters are molded of hard rubber. The low specific 
15 gravity of hard rubber and the close machined 


: Others Ava; 
Specific Gravity 1.05 vailable 


E. Gn M -05-1.49 1.05-1.40 
Elongation, d i. 500 2000-3500 
xu tr., psi 530 x 
Izod Impact Str., aes ee 
t. Ib. /in, Notch 3.0-10 
trometer TD» .0 1.0-4.0 
ardness 
Rockwell Hardness: T I die 
Penetration — 
—— = 190-200 
Heat Distortion, F ee 
ielectric Str., i om 
2 Cyc., V/mil U 
oe T. 30" "x ean 
^ -/0-3.50 
"wd Reni. 0.47-0.65 0.70-2.00 


ohms 


Y ater Absorption 


* Approximately. 


many hard rubber compounds 

Hard rubber compounds can be 
varied to suit many applications and to 
meet various mechanical, processing 
and fabrication requirements. The 
properties of the available compounds 
are listed in Table I. One method by 
which variation in properties is at- 
tained is by the incorporation of vari- 
ous filler materials such as mica, 
graphite and other forms of carbon, 
Ed ud flour. Many s:ocks contain 


1952 


Up to 5.0x 1919 
| 2.0x10!9 
Very low "Verbo 


11 
Al 


hard rubber dust as a filler 


cut down the exothermi 
ing curing. 
be added to lower cost, 


ness and heat resistance, impr 


resistance, decrease liste 


give good electrical properties 


fillers do not improve st 
ties, usually decrease 
Other methods of var 


ties include changing curin 
perature, or pressure or 


Many mineral 


tion or to 
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softening materials or pigments 
Special grades of hard rubber in- 
Ah conductive rubber, hard rubber 
for electronics, porous hard rubber and 
high impact resistant resin-rubber 
blends. Conductive hard rubber is 
used where safety precautions require 
grounding of static electricity; this ma- 
terial is available in rods, sheets and 
tubes with varying conductive qualities 
For radio, television, radar and other 
electronic applications, grades are ob 
tainable dielectric 


with ex eption il 


l 


strength, low dissipation factor, and 
low dielectri 

The 
some thermoy lastic resins is 
idvantage in the production of high 
impact resin-rubber blend These 
ompounds are made of styrene co 


constant 
compatibility of rubber for 


used to 


polymer resins with nat ral or syn 





thetic rubber added to give increase l 
flexibility and high pact strength 
Uses of these materi Table III, in 
lude tool handles protective helmets 
trays, buckets, Textile bobbins at 
acid vent d 


Methods of Forming 


formed by 


Hard rubber can be 
molding 
or stamping. 


extrusion, pressing, blowing 


Compression molding is 


perhaps the most widely usc 1 molding 
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Fig. 3—Hollow products like the above liquid meter im. 
peller are made by the blowing process. The lighter weigh: 
provided by the hollow center results in higher accuracy 
of meter registration. 





Fig. 2—Many electrical parts are molded of hard rubber. 
Both compression molding and transfer molding tech- 
niques are used, the latter being more desirable when 
complicated inserts are used. Hard rubber has good elec- 
trical properties at both high and low frequencies and has 
excellent resistance to moisture absorption. 





process for industrial parts. High pro- 
duction is attainable by the use of 
multiple cavity molds. Size of parts 
is limited only by press capacity, and 
inserts can readily be incorporated in 
the molded product. Since flow lines 
are not experienced as frequently as 
with some thermoplastics, complicated 


tion and long life. The meters oper 
ate for many years with only a slight 
drop in accuracy. 


Transfer |. Molding—This — molding 
process is especially adaptable for the 
production of parts containing compli- 


shapes can be handled 

The cost per piece of hard rubber 
molded products depends upon the 
quantity of parts required, the size and 
complexity of the part, tolerances de- 
sired and the surface finish. Tolerances 
should not be specified closer than 
necessary for proper functioning of the 
parts. Normal tolerances of straight 
molded units are --0.006 inches per 
lineal inch. Where dimensions are 

easured across parting lines an addi- 
tional 0.020 in. tolerance is required 
to allow for variations in flash 
thy kne Ss 


An example of a precision molding 
is the piston shown in Fig. 1, which 

lesigned for high accuracy in meas 
iring the amount of water passing 
through a meter. Operating clearances 
between the piston surfaces and the 
the measuring chamber are 
few thousandths of an inch 
Low specific gravity and good wear re 


Ww ills of 


only a 


sistance contribute to accurate ri pistra- 


Propuct 


cated inserts. In compression molding 
the insert is subjected to a high and 
non-uniform pressure as it resists the 
flow of the comparatively cold rubber 
compact. In transfer molding the rub- 
ber is heated separately in a chamber 


and the semi liquid rubber is forced 
into the mold cavity. The rubber 
flows easily around the insert. Many 


electronic parts, Fig. 2, are molded 


by this process. 


Blowing—The blowing 
used in the production of hollow parts 
A gas or vapor producing medium, 
such as water, is placed in the mold 
and surrounded by the necessary 
amount of rubber. The rubber is hand 
fitted into the mold cavity and the 
pieces held together with cement. Dur 
ing the cure the evolved gas forces the 
softened rubber against the walls of 
the mold, producing a hollow part, 
Fig. 3, with fairly good section uni 
The necessary hand fitting 
and the long cures make this process 


process I5 


Lormity 
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Fig. 4—Extruded hard rubber parts. At 
left are shown some of the small bear- 
ings and bushing fabricated from ex- 
truded stock. The electrical connectors, 
right, were also cut from single and 
multi-hole extruded tubing. 


Fig. 5—These electrical connection parts 
were fabricated from multi-holed tub- 
ing; the side holes were drilled. 


much slower and more costly than 
the other more widely used processes 
mentioned above 


Sheet Pressing—For parts of simple 
shape that require good accuracy and 
a smooth bright finish a special press- 
ing process is used. The unvulcanized 
rubber is die pressed while warm be 
tween sheets of: tin-foil. After vul- 
anizing, the foil is removed, leaving 
a smooth accurate surface 

Extrusion—As with other engineering 
materials, many hard rubber parts 
formed from tubing or bar stock can 
be made economically by extrusion. 
Special extruded products include 
multi-holed tubing with as many as 
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six holes, Fig. 4, and tubing extr ided 
directly on metal rods 
Hard rubber sleeve and roller b ar 


ings and bushings fabricated from rod 
and tube stock have 
qualities and can effectively replace 
metal in many 
quently at lower cost 


good wearing 


applications— fr 

Rods can Lx 
centerless ground to close tolerances 
and a fine finish to provide better fri 

tional characteristics. 

Other products fabricated from ex- 
truded hard rubber stock include foun 
tain pen feed rods, small cams and 
rollers, and electrical insulating parts 


Other Forms and Applications 


Many parts can be made econom 
ically by punching from flat sheets of 
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Mold parting line 


= 


Do this 


Feather A 


Avoid this Incorrect 


(f) (9) 


Fig. 6—Design Considerations for Molded Hard Rubber Parts. 
(a) Feather edges are easily broken and should be avoided. Allow 
1/32 inch minimum edge thickness. (b) Undercuts are cheaper 
to machine than to mold. Molding requires split bars and mold- 
ing speeds are slow. (c) Edge and corner radii should be 1/32 in. 
minimum to provide strength, better appearance and better mold- 
ing and to prevent breakage. Radii at parting line should be 
avoided. (d) To reduce curing time, maintain as light and uni- 
form a section as practical, but not less than 3/32 inch. For 
uniform cure, sections of varying thickness should be avoided. 
(e) At least one degree draft or taper should be allowed on all 
surfaces perpendicular to the parting line to facilitate removal 


yyy 
LLLLLL 
(b) 


Fig. 7—Design of Metal Inserts. (a) Coarse diamond knurl—good 
for cylindrical inserts. Only the portion to be embedded in the 
rubber should be knurled. (b) Flat inserts require undercutting. 
(c) A plain straight knurl will keep the insert from twisting but 
an undercut is necessary to prevent pulling out. (d) Similarly, 
bex or square stock should be undercut. (e) Projecting end of 
insert should be a standard shape to facilitate pre-positioning in 
the mold. Long slender or unsupported inserts may distort or 


e ———* 


Correct 


Vertical 


Avoid this walls (e) 


(d) 


aS 


{ Feather Correct 
“sedge . 
incorrect (h) 


Raised 


ANGE 
N9, 9999 


*, Raised letters in 
depressed pad 


() 


of the piece from the mold. (f) For economy in molding and in 
finishing, parts should be designed so that the parting line is in a 
horizontal straight line. (g) To facilitate assembly of parts and 
to prevent chipping a recess should be provided for female 
threads. The diameter of the recess should equal the major thread 
diameter and the depth should be 1/32 inch. (h) Male threads 
should start about 1/32 inch back from the end. Feather edges 
on both male and female threads should be avoided. (i) For trade 
names, part numbers, etc., raised letters will result in lower mold 
cost than depressed letters. Raised letters in a depressed pad will 
keep the letters from projecting above the surface. Smooth edges 
on the letters or numbers will facilitate removal of the part 


Round 
2 parts brazed 


move during molding. (f) To prevent rubber from flowing into 
the threads a shoulder should be added as illustrated, to form a 
seal during the molding operation. (g) Puched tangs or holes give 
a firm grip to inserts of flat or extruded stock. (h) To attach 
strips, the insert should be molded as at left and the strip 
assembled by spinning over the head of the insert, right. Connect- 
ing two or more inserts is not desirable because of the variation 
in coefficients of expansion of hard rubber and metal. 


vantageous for large regularly shaped 
parts such as tanks, battery boxes, spe- 
cial containers and pipe fittings. 


Design Factors 


The basic principles that must be 
considered when designing molded 
hard rubber products have been es- 
tablished by years of experience. The 
sketches in Fig. 6 illustrate the most 
important details. 

In molding metal inserts into the 
hard rubber products the insert should 
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} 


be designed for anchorage by one of 
more of the methods illustrated in 
Fig. 7. These techniques plus the 
added grip provided by the shrinkage 
of the rubber will give satisfactory re- 
sults. Shrinkage will vary somewhat 
with different compounds ranging 
from 0.01 to 0.04 inches per inch. 

The insert designs shown in Fig. 7 
apply also where assembly is done 
after molding. The drilled or molded 
hole should be 0.003 to 0.006 inches 
smaller than the insert. 


PRopvuci 


Assembly after molding is often d« 
sirable to permit the use of the same 
molded part for several different sizes 
of inserts without resorting to add 
tional mold expenditure. 


Materials for inserts include brass 
steel, monel, aluminum and porcelain 
The copper content of brass inserts 
should be kept below 70 percent to 
prevent corrosion of the metal by th: 
sulphur in the rubber. Tin plating th 
insert is effective in preventing cor 
rosion. 
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Fig. 1—To precisely position all 
twenty-eight parts of the assembly 
below, a fixture of the type shown 
at right is required. Tubular parts 
of assembly are 2S; flanges and 
machined parts, generally 61S. 


SUCCESSFUL BRAZING depends to a 
large extent on the difference between 
the melting temperatures of the filler 
and parent metal, the extent to which 
the parts can be heated uniformly and 
the precision of the temperature con- 
trols. Matching of the parent and filler 
materials is also an important factor. 
When brazing aluminum, an alumi- 
num-base filler alloy is necessary for 
optimum corrosion resistance because 
the galvanic couple between the filler 
alloy and the base metal is negligible. 
In addition, the presence of an alumi- 
num filler metal in the joint permits 
the use of corrosion-protective anodiz- 
ing treatments that are not usually 
feasible unless the filler is an alumi- 
num alloy. 

The main difficulty with aluminum 
brazing lies in the small difference be- 
tween the melting temperatures of the 
filler and base metal. This difficulty is 
minimized, the higher the solidus tem- 


Bath Dip Brazin 
Of Aluminum Alloys 


D. WALLACE 


Sperry Gyroscope Company 


perature of the base is above the 
liquidus temperature of the filler al- 
loy; and conversely, this difficulty in- 
creases as the liquidus temperature of 
the filler alloy approaches the solidus 
temperature of the base metal. 
Once the differential between melt- 
ing temperatures is established, the 
other procedural prerequisites are con- 
sidered. If distortion, sagging or melt- 
ing of the base metal is to be avoided, 
mating parts must be heated rapidly 
and uniformly and al! temperatures 
precisely controlled. In addition, the 
time during which molten filler metal 
is in contact with the solid base metal 
should be limited. Too long a contact 
period, as well as excessive filler alloy, 
often results in solution of the base 
metal or localized melting. Close con- 
trol of these variables can be obtained 
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] E | ] 
salt bath, which 


case of aluminum brazing, serv 
also as the fluxing medium 
Another important 
brazing aluminum is corrosion 
resulting from flux entrapment. This 
is difficult to avoid when aluminum 
brazing with paste mixtures of alcohol 
or water and flux. Dry flux has som: 
advantages over the wet paste, but flux 
entrapment may still because 
the salts contain water. The molten 
flux bath is a truly dehydrated flux for 
the reason that it is prepared by melt 
ing the salts and then 
sheet of 2S aluminum. The latter 
serves to remove the moisture in the 
flux by combining with it and evolving 
hydrogen, which burns at the surface 
of the molten flux. Joints prepared by 
immersion in such flux and properly 


onsideration wu 


joint 


pe rsist 


immersing a 





washed have shown 1 vid Table II—Properties of 61S After Various Types of Quenching 
Orrosion alter 250 
humidity chamber 
Fahrenheit 


Details of Process Cold Water 750 l4 


Boiling Water 5.355 37.400 14.8 


| Au Blast 
num parts for brazing consists ot High velocity 55 \7 ,000 14.5 


e 2 a T ) 
cleaning in an alkali bath or vapor de Low velocity 25,400 12.0 
greaser, bright dipping in a bath con : } 
Properties based on conducting age-hardening heat treatment one day after quenching 
sisting of bee parts concentrated 


Ihe procedure for preparing alumi 


nitric acid and onc part concentrated 


hydrofluoric acid at room temperature, that attack heating elements, alloy to some surface attack but the life 

ind rinsing in cold and hot water. pots and furnace linings. Salt bath the fixture is not greatly affected 
he dried parts are assembled in a furnaces with electrodes partially im- prevent the assembly from beii 

fixture, the brazing alloy preplaced at mersed become corroded at the air- brazed to the fixture, it has been fou: 

the joint and the assembly heated at flux line. The development of the useful to coat areas on the fixture w 

)50 to 1,000 F. for about 10 to 25 Upton salt bath furnace, with elec sodium fluoride. When short runs « 

min in an electrically heated air fur- trodes completely covered by flux, has a brazing job do not warrant the d 

nace. After a quick transfer to the solved this problem to ı large extent. sign of a fixture, soft nickel or Moi 

razing furnace, assembly is immersed To braze precision miem assem wire can be used to hold the assembl 

in the bath for 15 to 30 sec at 1,100 I blies consisting of thin-wall tubing, during brazing. 

I'he brazed assembly is then permitted flanges and bends, properly designed li 

to cool in air to below 212 F and im fixtures should be used. A 28-part as Joint Design 

mediately washed in clean hot water at sembly and typical fixture in which it is The 


optimum design of joints fo 
out 200 F. The final step after ri 


brazed are shown in Fig 1. Becaus satisfactory dip brazing of aluminu: 
oval from the fixture is finishing by they must be submerged in the bath, 1 lap joint. Experience has show 


id bright t dip ping and/or anodizing fixtures are fabricated from Monel, K a it 15 is possible to make consistently 
Alcoa's dij brazing fluxes £53 and Monel, austenitic stain'ess 


steels or sound joints when clearances betweet 
zt 54 consist of fi iorides and chlorides Inconel. These alloys are all subject mating parts are approximately 0.00 


Table I—Aluminum Brazing Alloys 





l Core Brazing Thickness R k 
i mat 
! Material range, | range, in : z 


Sheet, coated, one side jS ,110 , 006-0 102 
heet, coate 1, two sides 38 ,110 a 006-0 102 
heet, coate k; one $1 lc ,110 e 019 Ü 102 Can be heat treated* 
heet, vated, two sides 5 . 110 12 019-0 102 Can be he at treated* 
heet, all filler metal i 130 007-0.102 

Wire all filler metal . 100 120 062-0 


187 Color of wire blends with that of 25, 35, 525, a 
61S when anodized in chromic acid. 
* J51S is heat-treated by quenching directly from the brazing temperature and age-hardening at 340 F for approximately 10 hr. If warpas 
or breakage occ such treatment, heat-treatment can be done in a separate operation. Solution heat-treatment at 960 F for 10-20 n 
followed by quenching in cold or boiling water (depending on the straightness requirements) and then by age-hardening at 340 F for 10 hours 


0002 - 7 


Recommended recommended Recom mended Not recommended 


(= as 


Recommended Recommended Recommended 


mud 


4 Not recommended 
Not recommended Not recommended 


Fig. 2—Joint designs in which wire fillers are used, either as straight pieces or as 
preforms. Strip fillers can be used in long lap joints that approach one inch in length. 
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Thjs spacing is satisfactory if the 
gth of overlap at joints is not more 
in 0.25 in., as shown in Fig. 2. The 
orter the overlap, the better, because 
1x entrapment is not apt to occur. In 
neral practice, the length of overlap 
rely exceeds one inch, but as the 
ngth increases, the clearance required 
make a sound joint is necessarily 

reater. A clearance of 0.005 in. is 
ficient for a one-inch overlap 

There are instances when, for func 
nal reasons, a joint shown in Fig. 2 

Not recommended" is preferable 
a “Recommended” joint. The tube 
id flange joint, center Fig. 2 

typicalexample. The lower of the two 
tional views is "Not recommended 
ause there is a tendency for the 


I5 


to fl 


IOW 


Filler Alloys 


I} luminur | 
ne uminum 110V5 


brazing should 

This ipplies as muc 
as it does to the filler 
tion, it is important 
form in which the 
[he filler can be wit 
on a higher 

tion of the 

job is not 

joint quality, it 


basis of thc 


Age-Hardening Schedule 


Allovs 


for Casting 


i 
filler metal to coat the exterior face bly Unfortu 
the flange thereby necessitating a of wire or 


achining operation to remove the 


melting temper 
xcess metal | 


But in assemblies that but one alloy in 

juire close dimensional control over re are sever 
the entire length of the ID, this joint for which the 
onfiguration bonds along the OD differ to some 7 
lown to the base of the flange. Upper Among the factors to ! 
sectional (` Recommended”) desien in choosing the form of the 
permits filler material to flow down are whether thi 
the ID from the shoulder inthe flange, from its pre 
wain necessitating a special finishing on melting it 
yperation from the joint 


Dip brazing of spot welded parts joint, and what tl 
should be avoided because of the ten 


dency for the faying surfaces to trap 


f brazing alloy clad 
1 as 3S or J51S (see 
footnote, Table 1) permits the assem 
bly of parts with the brazing alloy 
available in the joint area, Fig. 3, thus 
assuring a completely filled joint. Any 


The judicious use o 
on a base metal sucl 
salts used in the cleaning solutions be- 
fore brazing, and subsequently pre- 
venting satisfactory flow of filler metal 
Similarly, it is difficult to dip braze 
hollow objects unless air can be vented 
readily as the part is immersed in the 
flux bath. The brazing of parts with 


blind holes should also be avoided be- 


of the filler metals listed in Table I i able hey are charai 


produces a joint having a tensile 


strength of 20,000 psi, average 


sher shrinkag 


Wrought Aluminum Alloys 


Of the commercially — availabl 
wrought aluminum allovs, several heat 
treated and work-hardened alloys are 

The most 
suitable of the heat-treatable alloys 
61S and 53S; the work-hardening 


suitable for dip brazing 


| 
i 


loys adaptable to brazing are 2S, 3S 

52S and 150S. Parts made of th 

alloys must function in 

condition, he ausc the 

peratures of 950 to 1.000 F, 

by brazing at 1,100 F, 
When it 
assemblies 


C 


propc rties 


Table IV-—Post-Ag 





Before 


Doshed 








lines poroliel to sheet ind ) 
filler alloy 40} 
a i \612 
Fig. 3—Dip-brazed joints showing | I 


ernall 


use of filler-coated aluminum sheet l'enzalloy 
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Elastic 
Elongation 


Of Chains 


L. H. WHITNEY AND P. M 


Whitne, 


MacDONALD 


Chain Company 


CHAINS ARI 


SUBJECT to two types of elongation, elastic 
ind plasti 


Plastic elongation is a permanent set that 
usually occurs during the first heavy pull on any new 
hain. After the initial break-in period, there is no further 
plastic elongation unless the transmitted load causes yielding 
of the individual element 

Elastic elongation is not confined to the initial loading 
period, but exists whenever there is load being applied. 
On a qualitative basis, designers have long recognized the 
value of this elastic property in cushioning shock between 
lriving and driven shafts. Conversely, the need for take 
Ips and preloads to reduce slack caused by this elongation 
has also been recognized. 

Quantitatively, however, there have been little or no data 
For this reason, the results of many tests extend 
ing over a considerable length of time have been compiled 
and developed into chart form. These charts are the sum- 
mation of averages and limits computed for each individual 
chain size by statistical quality control methods. Although 
the elastic properties of a specific chain are functions of 
the material, part, and assembly dimensions, the limits 
for individual sizes do not differ greatly from the curves 
shown. Not more than 5 per cent of the chain manufac- 
tured in a given pitch will vary from its average by more 
than +0.014 in. at the 50 percent load point shown in the 
graphs at the right 

The maximum, average, and minimum elastic elonga- 
tions for all sizes of ASA finished steel roller chain are 
shown in Fig. 2. This set of curves can be used for all 
pitches since the elastic elongation is nearly a straight 
line for this type of chain and the average ultimate 
strength is directly proportional to the square of the pitch 
A commonly acc: pted formula for this relationship is: 


available 


( Aver. Ult. Strengt! 14,500 Il (Chain Pitch)? 


Io compare the elastic properties of conveyor and 
cable types, with those of ASA roller chain, the results 
of tests made with these types have also been included 
Only average elongation values are shown. Since the tests 
were limited in number, it was impossible to predict 
accurately the maximum and minimum elongation values 

The average elastic elongation for double pitch con- 
veyor chain can be found from Fig. 3. This type has 
standard rolls, pins, and bushings as used in ASA roller 
chain but these are assembled in side link plates having 
twice the pitch of They generally have heavier 
link plates, equal ASA heavy series and the 
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Elongation, int 





Elongation, in. At 
o 
eo 
> 
oO 


- 
o 
N 
eo 


Elongation, in./ft 





Load, Percent of Average Ultimate Strength , 


v» t - 


plates are of oval rather than figure eight contour. Thei 
average ultimate strength is equal to that of ASA rolle 
chain of one half their pitch. As in the previous casc 
one curve suffices for all pitches in this series. 

Data for cable or leaf chains are given in Fig. 4. Thes: 
consist of pairs of link plates alternately laced on pins 
They can be made with 2, 4, 6 or more link plates in eacl 
pitch. The three curves show average elastic elongation 
for 2 x 2 (two plates in each pitch), 4 x 4 (four plates 
in each pitch) and 6 x 6 (six plates in each pitch) widtl 


Propucr ENGINEERING — 


Fepruary, 1952 








n 


E Sod EE E 
| 


Fig. I—(Above) Although chain drives 
effectively cushion shock loads in this 
four-speed compounding transmission 
used on oil well drilling rigs, numerical 
data for the elastic properties responsi- 
ble for this characteristic have not been 


made available previously. Roller 


Chain 
2,200 

Fig. 2—Elastic elongation of single 
strand ASA finished steel roller chains 
of all sizes. Data were taken from ex- 
tensive tests over a long period of time. 


3,620 


8,150 
14,500 
Fig. 3—Average elastic elongation of 
single strand, double pitch conveyor 
chain. Curve can be used for all sizes 
of chain without significant errors. 


22,700 
32,600 


58,000 
Fig. 4—Average elastic elongation of 
cable chain of various widths. These 
tests were not extensive enough to pre- 
dict the niaximum and minimum values. 


hains. There are always minute differences in plate 
pitches and the length of each pitch will be governed by 
the shortest link plate in that pitch. This condition 
probably causes the differences in elongation of different 
widths, although theoretically all widths should have the 
ame elongation at the same load expressed as a percentage 

the average ultimate strength 

The theoretical average ultimate strength for chains in 
Fig 2, 3, and 4 are given in tabular form. The elastic 
longation at 50 percent average ultimate strength is also 
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Theoretical Ultimate Strength, 
Ib 


ASA 


Ys 5,660 


44,400 


90,600 


- 32,600 


Table I — Avg. Ultimate Strength and Elongation of Chain Drives 


Average Flastic Elongation, in. 
Per Ft. at 50 percent Avg. Ult. Load 


( able 


Chain 
222 


Double Pitch 
Conveyor 
Chain 


0.069 


ASA 
Roller 
Chain 


Double Pitch Cable 
Conveyor Chain 
Chain 7393 


2,200 0.081 


4,620 0.081 0.069 








5.660 


0.081 0.069 





8.150 0.081 0.069 


0.050 0.069 





3.620 14,500 0.081 





5,660 
8,150 


22,700 0.081 0.050 0.069 





32.600 0.081 0.050 0.069 





-— 44,400 
4,500 


0.081 0.069 


0.069 





58,000 0.081 0.050 





22,700 90,600 0.081 0.050 0.069 





0.050 








shown. For loads of less than 50 percent ultimate 


strength, the elongation can be found by simple propor 
tion. An inspection of Table I shows that r chain 
has the most elasticity for its strength, this type should 
be best for applications involving shock loads. Since dou 
ble pitch conveyor chain shows the least elasticity, it is well 
suited for long conveyors where slack may | bl 
Cable chain, with its high strength per 

medium elastic qualities, is well ad 


or non-rotating appli ations 


ay DE t some 


A} 





YET. 
train gages 


Fig. 1—Set up used at Lockheed to test various methods of reducing noise in hydraulic systems. Changes in pump 
wave characteristics were measured on oscilloscopes connected to sensitive strain gages in the discharge line. 


HYDRAULIC SYSTEMS has 


} 


yond the stage of being a 


ance. Increases in operating 


nad teadv orowtl n rit 
ind a steady growth in circuit 
effect is t suffi 


of more serious 


ient to reduce the hydraulic noise for 
personal comfort, although this matt: 
deserves all the attention it has recen 

in point of improved system mounting, 
practical local 
sources, and similar improvements 


A more if 


fundamental trouble 
from the 


isolation of noise 


arises 


essively high rates of 


pressure change, of which the noise is 


the outward token high rates it 


voly cor! forces 


8s 
spondin high 
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localized, and there can be 
ittle doubt but that these forces play 
a distinct part in the service deteriora- 
tion of hydraulic systems. The funda- 
mental problem is to eliminate or at 


however 
I 
i 


t 


ast to reduce the disturbances at 

their source 
Axial type hydraulic 
pumps and motors, which are the chief 
source of repetitious high pressure 
rates, function by transfering discrete 
parcels of fluid from one pressure state 
to another. The process is one of fill- 
ing a cylinder at one pressure, connect- 
ing it to another region at a different 
then discharging the 


this means that 


flow piston 


PRODUCT 


a cylinder of oil at a low pressure is 
more or less abruptly connected to 
system of oil at high pressure. In th 
fleeting process of pressure equaliza 
tion, oil surges into the cylinder fron 
the system, thereby propagating a ri 
duced pressure wave throughout th 
system, followed at once by a positive 
pulse as the local fluid motion is 
checked and reversed by elasticity. For 
a motor, the same general thing occurs 
with the sign reversed for pressurc 
pulses. At the inlet port, a similar o 
currence takes place but on a mud 
reduced scale, since there the minimun 
(clearance) volume of oil is involved 
Measured on an energy basis, 9! 
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Fig. 3—The curves above are plotted on a three dimensional 
graph and show the relationship between port wave intensity, 
the net compression lap of the valve plate and discharge pressure. 
The middle line should reach its minimum at about 1550 psi 







Fig. 2—Piston pump valve plates. The valve plate at top has been 
reworked by filling in part of the crescent shaped discharge port to 
increase compression lap. This decreases the pressure change rate. 


ump Modification 













Measured on an energy basis, 90 percent of the noise in a circuit can be 


reduced by pump modification. First of three articles on hydraulic noise. 


2 percent of the noise in hydraulic sys- P, = Pump inlet pressure, psi Assuming no material change th 
) à ems may be eliminated at the source Pa = pump discharge pressure, P value of K' during the transfer 
th d : : Ve = swept volume of each cylinder, f 1 aos] RM 
y including in the design of the enn parcel of liquid is a fluid spring, taker 
ts pumps and motors provisions tor pre- Vo clearance volume of each cylinder, from an initial to a final state of str 
v ompression of the hydraulic fluid be- cu. in. _ The change in potential energy equa 
re fore discharging it into the high pres- K’ = adiabatic bulk modulus of liquid the work done between initial and final 
the sure line. As shown here, a design elasticity, psi. states. This is the product of displace 
k : : ES t = 180,000 psi derived from acoustic : "n I T j: p 
I" change on pump and motors to reduce velocity tests and represents nomi- Ment and mean for turing dis} 
4 pressure wave amplitude is the most nally bubble free oil (pressurized ment. With constant spring rate 
o direct solution to reduction of noise in i 
Hu», hydraulics systems and entails little In passing from inlet to discharge, the 
ag : . ^ 
are weight and no fundamental change in change in liquid volume is A 
ec pump mechanics or geometry. p p 
x j To examine the potential energy Ea ( Ki K ) Vel Pian 
in changes incurred by one cylinder of n 
aed r 1 : 2 » I 
d liquid in passing through an axial pis- Pa — Pa) (Ve + J ( Vets 
O0 : P P > i 
ton type hydraulic pump, let: K a 2 K ) 
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«Piston No./ 
Direction of 
rotation ‘ M 


Section B-B 


Cylinder No. 24 


Section C-C 


Piston No./-4 
, 


Section D-D 


Fig. 4—Production of Port Wave in Standard Pump. (A) 
Piston No. 1 has completed the inlet stroke and the cylinder 
cavity is full of oil at inlet pressure. (B) Oil in cylinder 
No. 1 is suddenly exposed to the high pressure oil of the 
discharge line and oil surges back into cylinder in effort 
to balance the difference in pressures. This high pressure 
front is shown moving into cylinder. (C) Inertia of the 
»il surging back into the cylinder causes supercompression 
of the oil in the bottom of the cylinder and the elastic fluid 
is stressed as a compressed coil spring. Simultaneously, 
reverse flow reduces the local discharge pressure producing 


Cylinder Nos 


while for the return of that cylind 
from discharge to inlet conditio 


, j 
Al P.F P F zx 

i za 
These quantities are distinct from 
mechanical work involved in proi 
ing flow at discharge pressure; tha 
normal n work. They repr 
a work residue, positive or negati 
which is stored elastically in th: 
incidentally to its change in press 
These elastic changes in hi "fluid o 
outside of a pump or motor, as the 
sign of such units does not allow « 
pansive use of the fluid. Thus it 
that hydraulic noise originates at pu 
or motor por 5 and the wave energy 
drawn solely from the elastic strain 
the fluid. 

Furthermore, as eqs. (1) and (| 
indicate, the available wave energy 
proportional to the difference 
squares of the absolute pressures exis 
ing at opposite ports. Since act 
wave energy is also proportional 
the square of the pressure amplituc 
the implication is that the pressu 
amplitude of port waves from pum; 
varies nearly directly with discharg 
pressure, because pump inlet press 
is usually low, both absolutely and 
relation to discharge pressure. 

The foregoing is a greatly simplifi 
statement of the case, in that it 
premised upon a homogeneous liqu 
zero leakage across ports and an it 
stantaneous discharge. None of thes 
conditions exists in actual service, 
the theory checks fairly well with ex 
periments. The main disparities | 
tween the effects of an idealized no 
source and those of a real one are 

. Actual wave amplitude does not 
rise as rapidly, with increasing dis 
charge pressure, as has been suggested 
This is due partly to leakage; par 
to the rapid rise of internal dampin 
both in fluid and tubing; and partly 
to the characteristics of real wave forn 

Actual wave amplitudes may 
considerably higher, under any servi 
condition, than the simple theory 
values. This is due to the presen 


Section M-M 


Section M-M 


the negative impulse of the port pressure wave. (D) The 
positive impulse of the port wave is generated when the 
cylinder oil reacts from the compressive stress shown in 
(C) and sends a surge of oil into the discharge line at 
extremely high pressure. For theoretical analysis, the 
oscillations thus produced are considered as simple sine 
waves. Actual port waves are complicated by minor pres- 
sure differences during the last part of discharge and the 
first part of inlet strokes. The frequency of a port wave 
path produced by a hydraulic pump of this type depends 
upon its speed of rotation and the number of cylinders. 
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the fluid, of appreciable amounts 
free air, which profoundly affects 
ve generation. The allusion here is 

to gross and obvious cavitation, 

rather to a condition of the oil 
hich no feasible amount of supply 
nk pressurization can prevent. 
There are two ways to reducing 
rt pulses 













|. Reduce the pressure change 

perienced by the fluid in leaving or 

tering the cylinder (pre-compres- 
mn); 

2. Increase the time for pressure 

anges to occur (balancing leak). The 
possibilities in the latter method are 
nore easily appraised, so it will be 
tudied first. 

As shown in the following analysis 
the minimum pressure rise rate 
(dP/dt)m remains high enough for 
knocking to occur, and excessive leak- 
ige causes loss in pump efficiency. 
l'hese conclusions have been fully con- 
firmed by experiment 























Let: 
D = pump displ acement, in 3/rev. 
n = number of cylinders 
N = RPM 
AP = pressure difference across pump 
K’ = adiabatic elastic modulus of oil 
8 = lap angle through which pump shaft 


turns, measured from dead center to 
initiation of discharge, in radians 
= leakage time, seconds 
Estimating cylinder clearance to be 10 
percent of swept volume, these rela- 
tions appear: 


Total volume/cylinder = Fe + Fo 


D. 
1.1 V in? 





Flow required to equalize cylinder 
and discharge pressures, 
D AP 
AV = 1.1 > 
, K 
Time available for pressure equal- 
ization, 


60 6 — 6 
h = i = 9.55 
"Ww 3 N 


The flow (AV) must occur in the 
nterval (t,). 
The mean rate of pressure change 
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Piston No. l--, 


Fig. 5—Reduction of Port Wave by Precompression. (A) 
After passing the inlet port, cylinder no. 
at inlet pressure and piston is at bottom center. 
piston has passed bottom center, started back into cylinder 
and is reducing the cylinder volume. However, the cylinder 
has not yet been opened to the crescent shaped discharge 
port and the fluid in the cavity is being compressed. The 
number of degrees compression lap (@) required to pro- 
duce a desired precompression depend upon pump speed 
and condition of fluid. (C) When the cylinder full of 
pressurized oil is exposed to the oil of the discharge line 


1 is full of oil 
(B) The 
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sure front is possible. 


in the lines or at 


In Section M-M 


the pressures of the two parcels of fluid are approximately 
equal and no local fluid flow is necessary. No moving pres- 
(D) With local reverse flow checked 
normal pump discharge is constant and port wave amplitude 
is reduced to a minimum. 


Precompressing does not impose 


an extra load on the pump nor does it require more power. 
It actually anticipates work that normally would be done 
hydraulically actuated equipment. 
Experiments conducted at Lockheed Research Laboratories 
show that precompression designed in a pump does reduce 
port wave amplitude to well below the dangerous level. 
















1 ] 
within the ( ylinde f 1S 


Io show the implications of this 

be drawn fron 
running, at 1750 RPM, 1200 
PSI (AP) and a flow af 4.545 GPM 


I he above quant es becom 


numerical ¢ xample may 


a pump 


J 0.000625 in 
0.000131 se 


"IVving 


(ir). 


vhile 


1,150,000 PSI 


AJ 
ti 


4.8 in.3/sec 


1 ; 
mean leakage flow rate. 


[his is leakage of 27.5 percent of 
pump displacement. This leakage re 
luces pump einciency in proportion 
ind the pressure change rate is still ex 
tremely 

Manipulation 


excessive 


of cylinder pressure, 


instead of time, much better 


‘ $ 
Cus 


gives a 
approach to the problem in at 
two practical respects 

(a) Pump leakage is reduced, noi 
deliberately increased ; 

(b) The pump alteration is much 
easier to calculate and to mak: 
The essence of this method for abat- 
ing pump noise lies in pre-compression 
of the fluid before exposing it to dis 
charge. The discharge lap of the 
valve system is increased enough to 
apply such pressure and to perform 
the requisite elasticity work on the 
fluid This is not extra 
merely anticipated work 
virtue ol pre-compression 
inder 


work, 

The prim 
is that cyl 
rates are put 
under control and are greatly reduced 
by the pump (or motor) kinematics 
As shown in Fig. 12, 


pressure. chang: 


the only change 
ype pumps or mo 
ors 1s to increase the 


required in piston t 
i 


' 


inter-port seal 
length on the entering end of the dis 
harge port, for pumps, or the leaving 
end of the inlet port, for motors 
stantially 
155 imption ot harmonk piston motion 


1 
calculation of pre 


Based ipon the sul correct 


ompressi( n 


this mpie torm Letting 


I ston str 


turned by p 
enter 


position 


wing 10 
cent clearan 


with (0,) being the compression angle 


through which the pump shaft is to 


turn, from back center for any onc 
piston until its initial connection to the 
discharge port. This is based upon 
zero Original lap 

he valve plate for an experimental 
pump was reworked according to the 


toregoing. Tests ot pre-compression 


benefit gave a direct comparison of 
port pulse intensity by using alternately 

standard valve plate and the re 
worked one, on the same pump. Even 
wich an inlet pressure of O PSI, giv- 
ing mild cavitation, the value of pre 
ompression was indicated distinctly, 
while application of a representative 
PSIG gave the 


anti ipated improvement Fig. 3 sum 


inlet pressure of 25 
f 


marizes the tests on a revised pump 
Ihe height of the oscilloscope trace, 
which is a linear function of port pulse 
pressure amplitude, is plotted against 
discharge pressure for a uniform 
inlet pressure of 25 PSIG 
metric 


pump 
The ISO- 
array of curves, connected by 
discharge isobars, is believed to give 
an adequate conception of a pump's 
behavior. 

The compression lap 
in the test pump was 9.9 deg., cor- 
esponding to minimum noise at about 
1550 PSI port pressure difference or 

175 PSIG discharge pressure. The 
midd'e one of three curves 
reduction was still 
being gained at 1400 PSIG, with the 

worked valve plate and pump body 
in their normal relative angular posi- 


J 
Caicthidiead nel 


these 


shows that 


noise 


tion 
curve of the three 
performance obtained by 
rotating the valve plate the full 3.5 
leg. against rotation. All events thus 
occurred earlier; the admission lap in- 
reased from 1.4 to 4.9 deg. and the 
discharge 


[he foremost 


ho the 
snows tn 


gross lap was correspond- 
ingly reduced from 11.3 to 7.8 deg., 
giving a net compression lap of 
(7.8 1.9) or 2.9 The cal 
match 
í80 psi gage, 
which is seen to be entirely consistent 
with the shape of the curve under 
liscussion. 

It is worth note, that in 
this latter case about 15 percent greater 


deg 
ilated discharge pressure to 


this new condition is 


however, 


umplitude of port noise was indicated, 
is compared with even the non-mini 
mum condition of 1400 PSIG and 
The explanation 
onsidered to be that with admission 


itral adjustment 


LIVE 


lap as great as 4.9 deg, apprecial 
forced cavitation occurred inside 
harged cylinder as it crossed ba 
This may well have disturt 
the air content of the oil enough 
some air knock at discharg 


since the degassing of a liquid by 


entei 


pressure reduction is more rapid th 
the reversed process 


this sh 
ows the effect of moving the val 
plate 3.3 


Ihe rearmost curve on 
from neutral in the dir 
ion of pump rotation. The calculate 
lischarge pressure to suit this is 26% 
PSIG, so considerable noise occurre 
at the lower discharge pressures, wi 
reversal of the usual pressure pulse 

Offhand, it might be supposed tha 
compression lap would be distinct! 
beneficial at only one pressure. Tl 
slope of the middle curve, however 
reflects the general observation tha 
noise intensity changes are more grad 
ual, with respect to discharge pressur 
trends, for the reworked valve pla 
for the standard part. As pr 
viously derived, the port pulse energ 
is: 


Tr r. 
CP. E. Pg — P, c 


than 


For an unmodified pump, P, is the 
inlet pressure or nearly such. Ther: 
fore, low values of (E) can occur only 
at low values of (P,), the discharge 
pressure. But for a pump with con 
pression lap, (P,) is the cylinder p. 
sure at discharge and on either sic 
the optimum condition (P, — P, 
there exists am appreciable range oí 
discharge pressure wherein (E) do 
not increase rapidly. In other words 
the optimum lies in a wide valley 
within which it is entirely feasible to 
contain the majority of the pump’s 
Operating pressure conditions. Th 
makes the precompression method 
usable in most pump applications 

Where a pump is used that do 
not include provisions for noise 
duction or operating conditions a 
too extreme for full effectiveness o! 
the method given here, other preca 
tionary measures should be taken 
suppress the port wave as much 
possible 


f 
C Ui 


Two of these measures ar 
to be presented in the second an 
third articles o this series. Thes 
articles will appear in forthcomin; 
issues of PRODUCT ENGINEERING 

Application of capacitive loading 
chambers to hydraulic systems will b 
explained in the second article. Ca 
pacitive loading chambers are spheri 
cal steel shells in which pump por 
waves can be dissipated. The third 
article, is on hydraulic fluid condition 
ing and explains how air affects nois 
propagation in hydraulic systems and 
how the effect can be reduced. 
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by the armed services for protection of metal surfaces. 


NORMAN P. 


HOSPHATE coatings are protective inorganic finishes 

hat actually change the chemical nature of metal sur- 
faces. The metal reacts with the applied phosphate solu- 
tion to form a non-metallic, crystalline film. This film 
can: 


l. Improve paint adhesion 


2. Provide protection against corrosion 
» Increase lubricity of friction surfaces 
|. Facilitate metal forming such as drawing and 


cold extrusion 

5. Serve as decorative finishes on some products 

As recently as World. War ll. a large proportion of 
military equipment was inadequately protected from cor- 
rosion. Evidence for this fact could plainly be seen about 
anv Army or Navy installation. For this reason. designers 
concerned with the present defense program find many 
new and rewritten specifications calling for the pro- 
tection of steel. zinc and aluminum surfaces by means 
of chemical conversion coatings. principally the phos 
phate coatings. 

Essentially, phosphate coatings either serve as a 
foundation for decorative and protective organic finishes: 
FEBRUARY, 1952 
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A review of the types of phosphate coatings being specified 







































Aluminum panel that has been protec- 
tively treated with chemical film as 
specified in MIL. C-5541. Top half of 


panel has zine chromate primer only, 











over this chemical film. while bottom 














half has primer plus finish paint coat. 


When the 


hexavalent chromium ions are released 


moisture. contacts primer. 


and this tends to neutralize any corro- 


“ive action, 


Phe protection afforded is 


tn addition to the excellent corrosion 
resistance and improved paint adhesion 


provided by the original chemical film. 


Types of Conversion Coatings 





ind several small arms components limitations on volume of productio 

M iganese-iron phosphate coat- size of products. Zine phosphate 
H = applied by dipping and ts suit ing is used on zine alloy die cas 
thle tor large or small volumes of pro Anc 01 idmium plated sheet oi 
Iuctiot V hie oaling weight range ts ponents, hot dip galvanized sto 
1.000 to 4.000 meg per square toot valvanneal. 

». Iron phosphate is a fairly new de » Amorphous phosphate is the 
velopment t il Haces i light coating totvpe of the new protective che 
on surfaces for improved paint adhe coatings for aluminum and alumi: 
sion, Cleaning and coating occur in allovs. These coatings may be use 
the same bath so the process can pe place of anodic de position for impr: 


carried out in three stage equipment paint adhesion ind corrosion resista 
Quality results have been more errati This coating is applied by brush 
with this type of system and metal im or spray and is practical for all vo 
perfections are more pronounced of production. Coating weight is 
Ihe iron. phosphate. treatment. is à 200 mg per square foot Prod 
spray process and is suited for medium treated include helmets, belt. bui 
or large volumes large ot small work vircraft and aircraft parts azo 
Precleaning is normally unnecessary nd rocket motors 
an economie factor in favor of this O. Zinc-iron phosphate (for o 
treatment sorption is a relatively heavy co 
Pypical products are steel or iron adapted to the retention of rust 
fabricated ints such is cabinets hibited drying or non-drying oils 
washing machines and refrigerators vaxes to prevent corrosion of terr 
Weight of the coating is 50 to 100 meg metal surface [he ervstalline de 
per square foot wets as a sponge in holding tli 
HL. Zine phosphate is a crystalline [he coating is applied by. dippii 
oatin produced on galvanized iron i weight of 1.000. t0. 1.000. n 
1 other zini ind à idmium surtaces ~juare toot 
lor improving paint idhesion Object Ihe process is satisfactory foi 
, tive oatu <x to pro de i paint or small vol mes of large or s 
ne surface work. Products treated are nuts 
[his coatin s apphed by spray hardware. guns, tools and others 
or rus to a eight of 19 to 500 i Zin Iren phosphate tor 
er square hoot Phere ire no orming [his is a specialize | coat 


hurls 40 
ines are finished in 


tank with radio equipped top turret 


[racks of tank. and friction surfaces of er 


Flamethrowing vard jet 


of blazing oil. 





manganese iron. phosphating compound. This is an abrasion resistant, rust 


proof coating which can be applied by tank dipping. 


mation of Coa 


Ordnance men aboard aircraft carrier stow 


bombs are cleaned and prepared for organic coatings in accordance 


Army-Navy Specification JAN-C-490. 


aa 
t 
1.000 Ib bombs. 


Metal surfaces of 


with Joint 
Preparation includes treatment with zins 


ihesphate coating chemical for improved paint adhesion. 


Steel and 


Iron 


Pest panel illustrates difference in 
pearance 


ap 


between untreated steel and 


steel that has been exposed to a man 


ganese iron phosphate Lattei 
treatment is covered by Type HH. Class 
A of lL. NS. Specification 57-0-2C. Phos 
phate coating is followed b» 


tion of 


applica 


rust preventative oil. Sines 


phosphate ers stalling in 


coating I~ 
structure it soaks up and holds oil for 


increased corrosion and wear resistance 











MULTI-STAGE POWER SPRAY WASHER 
FOR SPRAY PHOSPHATE 
COATING PROCESSES 
























IMMERSION TANKS 
FOR DIP PHOSPHATE 
COATING PROCESSES 's 


sted in Part IL of the attached chart. >—Removing rust (May be omitte Z 


This type of finish is now specified for when the parts are completely rust 
rojectiles, rocket heads. rocket motors and scale-free ) 
tanks. trucks, jeeps, containers for I—Rinsing 
The treated surface is small arms, cartridge tanks. gasoline 
intainers shells, rockets, bombs. | CoariNc 
ilar metal, steel drums and 1—Zinc phosphate coating (Grad: 
other products Finish. or equivalent) 
A e is longer on phosphated Depending on the size. nature, and 2—Rinsing 
production. zine phosphate »—Final acidulated rinsing 
n be carried out by spraving 








Che coati ippresses the parts with the various solutions in FINISHING 
stages of a power wasn- l Drying 
v dipping the steel parts 2— Painting 
leaning. rinsing and coating 
ned in tanks. or by brush Fach of the various Governmet 
The spread of rust ne or flow-coatin the work wit port Finish Specifications require that t 
iüipment. In. production phosphate coatings be subjected to 
zin phosphate coating spray tests. Details on these tests fo 
following op various types of metal and final finis 
ire given in Table I In most case 
\ cee coil eh the salt spray exposure is made afte 
teel meet ( ANIN( the final finish has been applied, but 
f Grade FL of JAN Cleanin: n others the phosphate coating it 
CAO ud dininin: weeb ! .Rinsh s directly exposed 
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Sat Spray Test Requirements for Phosphate Coatings Produced in Accordance with Government Finish Specifications 
—À 
í HOURS OF S.S. 
(WHERE REQUIRED) FINAL FINISH 


— 


JAN-C-490, Grade ! Iron and Steel Paint 

U S.A. No. 57-0-2C, Type II, Class C Iron and Steel Paint 

U.S.A. No. 51-70-14, Finish 22.02, Class C Steel Paint 

U.S.A. No. 50-60-1D Steel Olive Drab Enamel 

MIL-E-917A (Ships) Ferrous Metal Surfaces Gray Enamel 

M1L-S-5002 Ferrous Parts Paint 

MIL-V-3329 Ferrous Metal Parts Paint 

JAN-F-495 Steel Baked Enamel Coating 

JAN-T-704 Steel Paint 

16E4 (Ships) Ferrous Alloys Paint 192 (frames and in- 
closure structures) 
48 (other parts) 


240-Ciass A 
QQ-P-416 Cadmium Paint 192-Class B Not given 
96-Class C 
RR-C-82 Zinc None Not given 
JAN-F-495 Zinc Enamel 250 
U.S.N. Appendix 6 Zinc Paint Not given 


MIL-C-5541 Aluminum 500 

MIL-S-5002 Aluminum Not given 

U.S. Navord 0.S. 675 Aluminum 150 

16E4 (Ships) Aluminum 192 (frames and in- 
closure structures) 
48 (other parts) 


MIL-C-16232, Type II Ferrous Metal Surfaces 
JAN-L-548A Steel 

U.S.A. 57-0-2C, Type II, Class B Iron and Steel 
U.S.A. 51-70-1 Finish 22.02, Class B Steel 

M-364 Steel 


MIL-C-16232, Type | Ferrous Metal 
U.S.A. 57-0-2C, Type Il, Class A Iron and Steel 
U.S.A. 51-70-1 Finish 22.02, Class A Steel 
M-364 Steel 


Rust Pre- 
ventative 
Compound 


Zinc and Cadmium Surfaces ntervening laver or film bet 
ind finish allows moisture 
idhesion is poor on untreated with oxygen and carbe 
orrectly treated zine surfaces. In filter slowly through to 
past. many treatments were sug Here a chemical chain 
gested tor making paint stick to gal place. Moisture combines wit 
vanized iron. Weathering for a period to produce normal corro 
of several months prior to painting: such as zinc oxides an 
etching with hydrochloric acid in toluol ates. These salts in turn re 
ind alcohol; soaking in various solu fatty acids in the paint 
tions including salts of silver. ammonia chemical soap him whħhici 
blue vitriol. sal soda. ordinary vinegar ond holding the 


ind nitric acid were some of the meas the differential expansion « 


tried. Unfortunately. not one of netal causes peeling and « 


provided the required CHOI protective zin oating 

= the insulation of the zine sur ready been attacked and 
moisture and oxygen to per iwavy py atmospheri 

paint finish to adhere securely leaves the underlving 

metal. Some treatments actuall inprotected and free to 

dissolved the zine coating. so that v 

the paint peeled, the base steel was 

open to rust. n can withstar 
Paint films. regardless of quality o1 rigors of weather withou 

nethod of application, are porous so characteristiv 

Paint applied directly to zine with no 
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U. S. Army engineers prepare to fire a 37 mm lieldpiere. 
The finish of the breech mechanism of this gun is Type EL. 
Class A of L. S. Army Specification 57-0-2C,. This is a man- 


ganese-iron phosphate coating containing a rust preventive 


oa r p 


oil. No paint is used. Small arms are similarly finished 
37 mm projectiles are protectively treated with Grade | 
Finish of JAN-C-490 (zine phosphate coating) and then 
painted with enamel. 


pparent that 


e metal is costly 
ideal pre-treatn 
iceompl:s1e- three 
l. Cleansing of the 
traces of contamination and 


2 Protection of the meta 


rosion bv Tormin 


iver on the surtace 
» i 
» | rOVIsion © 


dase for paint 


Simple 


t t 
nposi 
| 
ierelore 
corres dol 


t. None of t 


Aluminum Products pre ly improves 


protection. ol 
veneral. coatings integ 


iminum itself have proved 


ore. effective t 





E 


hed Tractor aboard aireraft carrier swings a Grumman Panther F9F jet fighter into 
= Ut 


de I 
then 


position, Aluminum surfaces of plane in the untreated state offer poor paint 


adhesion. Accordingly, specification MIL-C-3541 requires pre-paint treatment 


with amorphous phosphate coating to stop peeling. 


Rust Proofin 


Protection 








MILITARY SPECIFICATIONS 
COVERING 


PHOSPHATE COATINGS 


This chart is intended to aid product 
selection of phosphate finishes for m ent 


Phosphate Tinishes are effective, econo € y 1 


they are reauired 


majority of military products 


In the present system, specifications c« [ pnate 


il 
coatinas are generally in« 


luded with tho 


of finishes. To make the information o 


given in these specifications more easi e, 1 
ch t | + th rrnlicanmi ^ niv ++ $ » tho 
cnar HSTS e appiicaDiIie spe ] € € 
requirement: ven n each np the t 
T 
ne t F 
y Lt 
1 Tyr | Met E 4 * é te 4 
) 
"mm v tp ‘ 
4 n 
4 Pre ent 
‘5 Dit é T 
T n E j C 
hic . the PR ERING'S erit f 
harts Í r € on the foilowir 
sub ect hove é iv r é 
F ect vt 1 Finishes 


2. Textured Org ; — Product 
A 
Engineering, Ar 
3 Which Surfa eH Process 
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Phosphate coatings finished with a rust- 
preventive suitably reduced for application 
and containing cerrosion inhibitors. De- 
scribed in this Specification as Type Il, 
Class B 


Nuts, bolts, screws, hardware tools 
guns, Cartridge clips, and other 
non-moving parts 






























Fire control 
cessories 


Similar to above, but described as "Finish 
22.02, Class B Phosphate, steel." 


instruments and ac- 











Phosphate coating conforming with the re- Metallic belt 
quirements of U.S. Army Specification No 


57-0-2, Type II, Class B 





Compound phosphate coating Metal aircraft parts after machin- 


ing 





























Phosphate Coatings on surfaces of non- Nuts, bolt screws, hardware 
moving parts or where bearing friction is tools, guns, cartridge clips, and 
not likely to be encountered. Described in other non-moving parts 


this specification as Type II. 


PREPARATION OF STEEL AND IRON SURFACES FOR PAINTING 






















A treatment which produces an adherent Projectiles, rockets, bombs, rifles 
crystalline phosphate deposit on a previ- small arms, belt links, cartridge 
ously clean, ferrous, metal surface. De- tanks, vehicular sheet metal, tank 





scribed in this specification as Grade | bolts and links, recoilless guns 










Similar to above, but described as “Type Projectiles, rockets, bombs, rifles 

II, Class C, Phosphate coatings suitable for small arms, belt links, cartridge 

finishing with paint products tanks, vehicular sheet metal, tank 
bolts and links, recoilless guns 










Fire control 


essories 


Similar to above, but described as ‘Finish and ac- 


22.02, Class C. Phosphate, steel 


instruments 




























Phosphate coating meeting the require- All types and sizes of complete 





ments of specification JAN-C-490. (Grade round containers and cartridge 

| Finish.) storage cases used for artillery 
ammunition, rockets and compo- 
nents 











Electric 
terior 


Phosphate coating meeting the require- 
ments of specification JAN-C-490. (Grade 
| Finish.) 


but not electronic or in- 
equipment 
used for Naval shipboard applica- 
tions 










communication) 





> treatment except priming and Phosphate coatings shall 
painting) for metal and metal 
aircraft 


Land planes (all aircraft operated 
entirely with wheel type landing 
gear) whether shore based or car- 
rier based 


be applied in 
such a manner as to produce coatings in 
accordance with Specification JAN-C-490, 
Grade | 


Summary of Proces: 





CLASS B FINISH. The properly cleaned articles should be immer 
in a hot, balanced phosphate rust-proofing solution containing nit 
for one hour, in a hot, dilute acid phosphate solution without ar 
form crystalline phosphate coating is formed, after which the pa 
in clean water followed by a second rinse in a controlled dilute ch 
a suitable corrosion resistant finish should be applied. (Concentra 
phating solution should require not less than 30 mi of N/10 sodi 





Chemical surface treatment in accordance with Type II of U.S 





CLASS B FINISH. The properly cleaned articles should be imm 
a hot, balanced phosphate rust-proofing solution containing nit 
for one hr in a hot, dilute acid phosphate solution without an a 
crystalline phosphate coating is formed, after which the part: 
clean water followed by a second rinse in a controlled dilute ct 
a suitable corrosion resistant finish should be applied. (Concentr 
phating solution should require not less than 30 ml of N/10 soc 





The parts are inserted in the bath and coating is continued until 
practically ceases. 





After sufficient time of immersion in the phosphate treating ba! 
oughly rinsed in a clean overflowing water bath for not less th 
through the water rinse shall be so regulated in conjunction w 
no time will the main body of the rinse become contaminated 
rinse the parts shall be treated in an acidified final rinse ac 
manufacturer of the phosphate coating compounds. 














The properly cleaned articles should be subjected to a balan 
nitrate as an accelerating agent (or other phosphate solution w 
alent results), until a uniform crystalline phosphate coating is 
be rinsed in clean water, followed by a second rinse in a dilut 





The properly cleaned articles should be subjected to a balan 
nitrate as an accelerating agent, until a uniform crystalline p 
which the articles should be rinsed in clean water followed by 
acid solution, then dried immediately and painted 








Chemical surface treatment in accordance with Type Il of U.* 





Upon completion of the machining operations, the cartridge sto 
tainers shall be cleaned to free them of all grease, dirt, chips a 
be given a phosphate coating preparatory to painting. 








A hot dip tank phosphate or chromate-phosphate treatment ci 
490, Grade |, followed by one coat of primer. 








The properly cleaned articles should be subjected to a balan 
nitrate as an accelerating agent (or other phosphate solution wt 
lent results), until a uniform crystalline phosphate coating is ol 
rinsed in clean water followed hv a second rinse in a di 



































SVERING PHOSPHATE COATINGS 


ld be immersed for not less than 30 minutes 
ontain.ng nitrate as an accelerating agent, or 
! without an accelerating agent, until a uni- 
thich the parts should be immediately rinsed 
ed dilute chromic acid solution. After drying, 
(Concentration such that 10 ml of the phos- 
f N/10 sodium hydroxide for neutralization.) 


e Il of U.S. Army Specification No. 57-0-2. 


uid be immersed for not less than 30 min in 
ntaining nitrate as an accelerating agent, or 
vithout an accelerating agent, until a uniform 
h the parts should be immediately rinsed in 
ed dilute chromic acid solution. After drying, 
j. (Concentration such that 10 ml of the phos- 
of N/10 sodium hydroxide for neutralization.) 


tinued until the evolution of hydrogen bubbles 


treating bath the treated parts shall be thor- 
not less than 60 seconds. The flow of water 
njunction with the rate of production that at 
ntaminated. Immediately following the water 
al rinse according to the instructions of the 


to a balanced phosphate solution, containing 
e solution which is known to accomplish equiv- 
e coating is obtained. The article should then 
e in a dilute chromic acid solution and dried 


to a balanced phosphate solution, containing 
rystalline phosphate coating is obtained after 
followed by a second rinse in a dilute chromic 


pe Il of U.S. Army Specification No. 57-0-2. 


artridge storage cases or complete round con- 
lirt, chips and other foreign material and shall 
g. 


reatment conforming to Specification JAN-C- 


to a balanced phosphate solution, containing 
solution which is known to accomplish equiva- 
oating is obtained. The article should then be 
in a di chromic acid solution and dried 





Pre-Cleaning Notes 












Parts to be processed should be free from a 
Parts to be processed should be free from a 
Parts t be pr essed should be free from a 
lron and steel part hall be ined and if 
PT-4 or by an approved electrolytic desca 
and tolerances of the parts w permit and 
Heavy oxide scale shall be removed by picklir 
mately one pound of acid per gallon. All part 
clean.ng and pickling operatic t may ber 


to obtain thorough cleaning 


A thorough coating of rust-inhibitir ' f j wł 


trifuged or drain 


The ph sphated link hall be c 
Department, U.S. Army Tentative Spec:f A X 


preventive 


Paralket 





The base metal shall be subjected t ich fir 
nsure phosphate coatings having the require 
ntrolled as not to adversely affect the 
required by the applicable draw 
Any 1 degreasing method i- alk aning 
alka leaning; vapor-degrea vent Acid ay 
ea J ethod f t r 
Parts t be processed should t í r 4 
nethods as those tioned f JAN 19 
Parts t be processed should fre f 1 r 


The preliminary cleaning to remove contaminet nay be any method wf 
which does not interfere with :he phosphate iting p 

Remove all rust and other visible corrosion products. Remove a 

wiping, vapor-degreasing, or caustic washing and r ng 


Cleaning shall be accomplished with materials and processes wf 
the metal, and which produce surfaces satisfactory for the application of the 
required. All parts after cleaning shall be free from rust, scale, paint, grease 
foreian matter 


ch have r dele 














sot at 
p 

Organic coatings (paint, var 

Enamel, Olive Drab, Rust-Inhibiting (ur therw 

requirements of U.S.A. Specificat N 

Various finishes; depending dividual re 

Both interior and exterior surface f the 

as indicated on the drawings shall be ated w 


Specification No. 3-181 


One coat of primer in accordance with 
JAN-P-735, or HIL-P-6889 applied as a 
followed by two coats of gray ename 


tion MIL-E-15090, applied as continuou € k 


nformation not in 


Priming and painting 















































om Se 
( 





PROTECTING FRICTION SURFACES AND PROVIDING RUST RESISTANCE 





MIL-C-16232, Type | oatine phosphate; oile ‘ C Coatings on bearing surfaces where a fin- Pistons, piston rings, cylinders, After sufficient time of immersion in the phosphate treating bath 
t nc ish with a moderate degree of corrosion cylinder liners, gears, camshafts, oughly rinsed in a clean overflowing water bath for not less thar 
resistance is required to prevent wear and crankshafts, and other friction sur- through the water rinse shall be so regulated in conjunction with 
assist in "break-in" of bearing surfaces faces no time will the main body of the rinse become contaminated. Ir 
Described in this specification as Type | rinse the parts shall be treated in an acidified final rinse accor 
manufacturer of the phosphate coating compounds. 








No. 57-0-2C Finishes, protective r n and steel Phosphate coatings finished with non-dry- Friction surfaces such as pistons, CLASS A FINISH. Immerse the properly cleaned parts for not le 
rt ing petroleum oils containing corrosion in- piston rings, gears, cylinder liners, to 210 F), balanced manganese acid phosphate rust-proofing sol 
hibitors, suitable for use on sliding and camshafts, tappets, crankshafts, accelerating agent, until a uniform and finely crystalline coatin« 
bearing surfaces and with the build-up rocker arms. Also small arms, articles should be rinsed in clean hot water, followed by a seco 
limited to a maximum of 0.0003 inch per weapon components chromic acid solution. After drying, a suitable corrosion resistant 
surface. Described in this specification as coating should be used where a non-galling finish is desired. 
Type II, Class A. 





A No. 51-70-1A Painting finishing > ro Similar to two preceding but described as Fire control instruments and ac- Chemical surface treatment in accordance with Type Ii of U.S 
t t Finish 22.02, Class A, Phosphate, steel cessories 














Not described. 









Supplementary phosphate treatment, to Aircraft engine parts, springs. 
form a good base for paint. Described in 


this specification as Type III. 









RR 





The zinc coated can and cover shall be thoroughly cleaned to remo 
rial and subjected to a hot, balanced, zinc phosphate, rust pro 
and nickel as accelerating agents, until a uniform crystalline coi 
treatment, the can shall be rinsed in clean hot water and dried. 


Cans of the fabricated corrugated 
type, with tapered sides, of the 
following rated capacities in 
United States liquid galions: 5, 
10, 16, 24, and 32 gallons. 


Zinc phosphate coating (U.S. Army re- 
quirement ) 































Small hardware items such as 
buckles, clips and snaps, manu- 
factured for attachment to equip- 
ment 


Satisfactory, uniform phosphate coating Standard phosphate coating process for zinc indicated but not de 











Zinc phosphate coating Naval vessels and component parts Approved cleaner consisting of phosphates, phosphoric acid an 
agents shall be applied to galvanized surface with a large brush 


surface shall be thoroughly rinsed with fresh water, preferably | 












Chemical films shall be produced by suitable treatments controllec 
product. Usually the process consists of cleaning, rinsing, coatin 
acidulated rinse. 


Chemical films intended for use as a paint 
base and as a corrosion preventive film for 
aluminum and aluminum alloys 


Aircraft and aircraft parts (alu- 
minum) 





























Metal surfaces of aircraft air- 
frames and parts prior to appli- 
cation of primer and paint coat- 
ings, and also where primer and 
paint are not required — fuselages, 
wings, cowlings, struts, empen- 
nage, floats, etc 


Chemical film which meets requirements of 
Specification MIL-C-5541. 


Chemical films shall be produced by suitable treatments controlle 
product. Usually the process consists of cleaning, rinsing, coatir 
acidulated rinse. 











Chemical film which meets requirements of 
Specification MIL-C-5541 


Cartridge tanks for fixed ammuni- 
tion (cartridge cases with projec- 
tiles); cartridge tanks for cartridge 
cases of semi-fixed ammunition 
(without projectiles); powder 
tanks for powder in bags — interior 
surfaces not to be treated; rocket 
tanks for rocket ammunition 


Chemical films shall be produced by suitable treatments controlle 
product. Usually the process consists of cleaning, rinsing, coatir 
acidulated rinse. 



























Protective chemical finish Chemical films shall be produced by suitable treatments controlle 
product. Usually the process consists of cleaning, rinsing, coati 


acidulated rinse 


Electronic equipment, including all 
components (major units) sets, and 
systems used in radio, radar 
sonar, loran, IFF, radiac, infrared, 
etc., used for Naval ship or shore 
application 


produced under Specification MIL-C-5541 may be used in lieu of anodic films 
AN- QQ-A-696) when authorized by the Procuring Service 










The base metal shall be sub 
insure phosphate coatings having the required appearance and quality 
controlled so as not to adversely affect tt irface condition, form, or shape of th 
required by the applicable drawing 


sating bath the treated parts shall be thor- 
ot less than 60 seconds. The flow of water 
nction with the rate of production that at 
aminated. Immediately following the water 
rinse according to the instructions of the 

















s for not less than 15 min. in a hot (205 
proofing solution containing nitrate as an 
line coating is obtained; after which the 
| by a second rinse in a controlled dilute 
on resistant finish should be applied. This 
sired. 


Parts to be pr 











Il of U.S. Army Specification No. 57-0-2. 





Parts to be pr € ed st ild be free from a C jrease. burr rust ind e 


Rust-preventive ¢ 


Not described 























































upplementary pho ^ 
hed water-res 
ned to remove all grease, oil, or other mate- 
e, rust proofing solution containing nitrate 
istalline coating is obtained. Following this 
and dried. 
but not described in this spec The hardware items shall be thoroughly cleaned with an approved type cleaner, as used in best Type I! finish ating, baked, urea formaldehyd t ! 
commercial practice, and wa to remove all traces of grease, oil, dirt ale, rust, and f zinc-coated ferrous metals. Type II finist tended f ew 
products rosion is of major importance. This finish st j alw 
hardware that is a part of web or S$ prod 
ric acid and suitable solvents and wetting No special pre-cleaning specifi Primer, formula 84 undercoa 4 
large brush, or sprayed on. When dry, the tom), as required, shall be aj n surface iry. H 
preferably hot. coating and before app shall be av f 













ts controlled and operated to give a uniform All grease, oil, oxide film, paint, welding fux or other injurious foreign matter shall be removed See AN Aeronautical Specif N-L-29 (Lacquer Nit AN 
sing, coating, and rinsing, including a final from the parts before applicat f the chemical film. Casting skin shall be removed, where re- 656 (Primer; Zinc Chromat 
quired. After cleaning, the parts shall not be handled in any manner which will allow fingerprints 





dirt, dust and other foreign substances t )ntaminate the surface to be treated 















ts controlled and operated to give a uniform All parts after cleaning shall be free from rust, scale, paint, grease, oil, flux and other foreign Not specified 
Ising, coating, and rinsing, including a final matter. The use of uninhibited alkaline materials, such as sodium hydroxide solutions, and the use 
of abrasives which accelerate corr f alumnum alloys, such as iron oxide rouge and steel 


wool are prohibited 















ts controlled and operated to give a uniform All aluminum surfaces shall be thoroughly cleaned in accordance with Joint Army-Navy Specifica- After assembly, the tank be painted all ext 











ising, coating, and rinsing, including a final tion JAN-P-116, Appendix |, Sect 3g or Method C-10, except that the alkaline cleaning coat of enamel. Bureau of Ccification 52E13 
compound (degreaser) shall be rdance with Specification AN-C-174 dry film thickne 1.0 to 1 contacting surfaces betw 


not be painted 











Its controlled and operated to give a uniform Thorough cleaning specified Primer to be zir to Specificat 

nsing, coating, and rinsing, including a final Equipment to be painted to the weath: 
coats which may be two f e primer and 
painted and exposed to the ^ | receive a 


two finish coat: 
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Ding contact 


assist in lapping ol 


which are in 


layer 


wearing in the parts rup 


[his effect is helped by 


e absorption of a lubricating oil by 
ie manganese-iron phosphate crystals 
Such ibrication can be maintained 
inder high pressure and high velocities 
inally. the etehing action of the coat 
nz solution produces a porous surtace 
der the coating This improves the 
wearing qualities and provides minute 
oil reservoirs which remain even. after 
| traces of the original coating have 
sappeared. The improved lubrication 
nhibits corrosion pitting ot the surtace 
ind insures the presence of an oil film 
etween parts that are put into motion 
itte in idle period 
M inganes Iron phospl It oatings 
mtainil non drying petrole in oils 
orrosion inhibitors and intended 
or siiding. rubbing, OI earing sul 
wes, meet the requirements for Type 
I. Class A of U.S.A. Specification 57 
6-?( il other equivalent spe I i 
, i se coatings al ised where a 
n-zallinz finish is desired. Accordit 
to specif tHo require nents these 
nishe nust thstand one hour of salt 
rav € í i oiled nd 21 
' g Spray N yhet treate 
- I ) O 
o obtan ( s A Finis the 
MC ean rust-fres ind scale 
re 7 rsed for not less 
t 15 I i ot balan | phos 


solution containing n 
When i inilio 


phosphate coating is formt 


phate 
accelerating agent. 
crystalline 
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In d 
solution drying 


applic | 


Class “A” Finish or equivalent 
now specified for small arms 
vun parts, automotive and aircratt ¢ 
vine components, such as pistons ~ 

| I 

rings. evlinders, evlinder liners. cra 
camsthialts. gears tappet- il 
spiders, splines and other rubbing 1 


ink treads ind many ot 
ponents, Depending on the size aft 


V Finishing can be carı 


parts Class 


out by dipping the steel or iro 

in the cleaning. rinsing and vat 
iths contained in tanks. or tre 
ng such parts as bolts. nut- 


ind castings int imbling 
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V relatively. new ise lor hos 1 
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Using the Patent Office Files 


As a Design Source 


The solutions to more than 2,500,000 design and development problems 


are now available in the patent files, and these files are easy to use once 


you know the system that is used in classifying and indexing material. 


CHARLES E. BALLEISEN 


Supervisor, Mechanical Laboratory 
Southwest Research Institute 





[HE PRIMARY REASONS why great 

has not been made of the Paten 
Othce files are: (1) it is difficult to 
know what patents have been issued 

any specific field; (2) attempts to 
gather this information usually result 
in long and troublesome searches; (3) 
the precise, legal terminology used in 
patents makes it difficult to understand 
heir contents 

Ihe first two obstacles, knowing 
what patents have been issued and lo 
cating those patents pertaining to a 
given subject, can be overcome only 
by a complete understanding of the 
system used by the Patent Office in 
fling and indexing its material. For 
this purpose, the publications issued 
by this office, listed in part in Table I, 
can be used for reference. 

Most engineers are familiar with the 
weekly Patent Gazette, which lists all 
new patents in numerical order. Al 
though thé Gazette is basically a legal 
document and is not ideally adapted 
to solving specific design problems, it 
loes contain an abstract, consisting Of 
ne representative claim and one draw- 
ng from each patent, and three in 
lexes; one of patentees names, one 
y type of invention, and one in which 
ie patents are. grouped according to 
ie Patent Office classification. system 
sy proper use of these indexes it is 
ossible, for anyone, lawyer or de 
gner, to become acquainted with new 
velopments in any field as thes 
velopments become patented 

Most searches for data will involv: 


itents that have been issued in the 


’RODUCT ENGINEERING 


- FEBRUARY, 1952 


Table | — PARTIAL 
BY THE U. 
——— 


LIST OF ITEMS 
S. PATENT OFFICE 


SOLD 


The Patent Gazette (weekly; 


Purchased Separately at a 
Manual of Classification (app 
Classification of Patents (weekly) 
Classification Bulletins (pu 

containing de 


' finitions, 
ti0ns 


| ; varying Prices) . 
Copies of individual U.S, Patents 
Le, : 


pas is well as C irrent items con 
tained in the Gazette n these cas 
ibstracts arc suallv not availabl ind 
he classification syster s the only 
pra tical reference tool Unde this 
lassification system, all patents a 


346 classes, each of which 
ded into numerous subclasses 
A partial list of the classes is given in 


Table II covering those 


of primary interest to design engineers 


[he system of classes has been de 


] 


veloped gradually over the last one 
hundred years Changes and addi 
tions have been made as inventions 
and discoveries have opened new 


E 1! ] 
fields. Anyone who anticipates much 


patent searching should obtain from 
the Commissioner of Patents a copy 
of the Manual of Classification as 
this is the key and index to the entir 
lassification system 
} ` ` I stain n3» ! ] 
[his manual contains numerical and 


f 
} $ "n 1 } wv 
alphabeti indexes and also shows some 


lasse S tO 


ontent of each class and 


he tween < lasses Most 
F 


* | + E 
evoted to listings of 


general groupings of th 
llustrate th« 

the relationship 
ot this book IS 


1 


he subclasses within each class. These 


the Index may be 
cost of $4.80) 


roximate cost) 


blished as nee 
searching 


— 
$38.75 per yr 
4.00 
1.00 per yr 
ded, 
sugges- 
0.10-1.20 each 
t 1 4 
lenting, f nd f 
lassifi ons 
i section from th« tings of Cla 
Measuring and 1 ng how 
n Fig 1 S lass 38 ould 
read as: Dynamo lo Dur- 
ng Transmission, Total R 2 
is in the third in lentatior y sidiary 
to subclass 133 ( Dynamometers) and 
subclass 136 (Torque During Tran 
mission). Thus the classification sys 
tem begins with a broad | isic classifi- 
cation, and proceeds to more specifi 
differentiation is sufficient patents 
ımulate to warrant establishing sep 
irate subclasses. In using these index 
the sear her should proces 1 to the 
farthest applicable indentation. If tl 
lata are not found ther h in work 
a kward to broa le f ind mor O1 
[ h nsive sul lasses 
The listing of the subclasses in the 
Manual of Classification is 1 sarily 
limited to a bare title lo clarify th 
itles th pP nt Off ha prepared 
lefinitions of th «la wh 
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18. Plastics cLASS 73 MEASURING AND TESTING 
22. Metal Founding 
29, Metal Working — 
| 33. Geometrical Instruments 133 pynamometers tion 
| : 13 torque by S08. 
| 50. Fluid-Pressure Regulators 13b. Friction Drag WP. 
60. Power Plants 13 Torque parane Transmi : 
61. Hydraulic and Earth Engineering i x Registering - 
62. Refrigeration 136 Torque measuring Ire dns wring -8 à 
64. Machine Elements, Shafting and Flexible - Bart er eS E 
Shaft Couplings per B ! 
73. Measuring and Testing | pur 
| 74. Machine Elements and Mechanisms f a 
| 75. Metallurgy Fig. 1— Partial list of subclasses used in classi- | las! 
78. Metal Forging and Welding fying patents that are contained in the gen- con: 
| 80. Metal Rolling eral category of measuring and testing devices. whe 
l 106. Compositions, Coating or Plastic are 
| 121. Motors, Expansible-Chamber Type tion 
123. Internal-Combustion Engines Pg met 
124, Mechanical Guns and Projectors th 
136. Batteries RTI EI tO K 
138. Pipes and Tubular Conduits 133. Subject matter under the = E d s L2 on 
148. Metal Treatment measuring torque, — or power exerted as bj frac 
151. Nut and Bolt Locks measuring E T jour 
153. Metal Bending a aM C TIU : the 
161. Time Controlling Mechanisms SEARCH THIS CLASS, "M aination. lass 
170. Motors, Fluid Current 382, for gravitational deter"? out 
172. Electricity, Motive Power siii i À 
173. Electricity, Connectors s ads Scales for those devices — pate 
174. Electricity, Conductors and Insulators ‘nae ee erred CSS it is 
175. Electricity, Generali Applications on bodies. exar 
180. Motor Vehicles eee n can | 
2 a 13h. Subject matter a auaa ea a rotat- for 
7 " torque, work, OF puer = of the prime mover or exan 
192. Clutches and Power-Stop Controls ing body wherein ea oi ee s used. Pate 
193. Conveyors, Chutes, Skids, Guides, and Ways body is absorbed in © of t 
198. Conveyors, Power Driven oaan TETS CLASS, SUBCLASS-- me rh 
ss . * SSARCH TPi»5 vb , > Aami caa sed merely tor 
200. Electricity, Circuit Makers and Breakers 116, for dynamometer devices m 
201. Resistances and Rheostats loading in motor testing. 
207. Plastic Metal Working ies ia alia 
219. Electric Heating E Sodio. Sutclass 90+, f "d oligo 
230. Gas Pumps and Fans fluid resistance brakes F as kes per se useful 
237. Heating Systems ! lOh for rotary magnetic brakes 
244. Aeronautics with dynamoneters$. POR 
249. Automatic Weighers rene 
251. Valves mese 
253. Motors, Fluid the 
254. Pushing and Pulling Implements 133 for measuring = 
257. Heat Exchange T ubject matter under jubelese a rotating =r 
264. Speed-Responsive Devices -: "s "work, or power of a prine Power is measured struc 
> orque, IT e, work, Or T press 
266. Metallurgical Apparatus body wherein the torque, pres 
267. Spring Devices during transmission. B 
277. Multiple Valves — wbcelass 1235, for now 
280. Land Vehicles 2. Zlectricity, Deneration: Sub t treat 
284. Valved Pipe Joints or Couplings ‘the structure o° C: 
285. Pipe Joints or Couplings castit 
286. Packed Shaft or Rod Joints l 
€ Rod Joints or Couplings 138. Subject matter under Subclass 136 wher in the : a 
. Joint Packings 150. vu re measured is registered or counted. e 
total force measured 
292. Closure Fasteners ——— EE temp 
297. Thermostats and Humidostats 139. Subject matter under iube: ap coa posita | 3. 
302. Conveyors, Fluid Current tool in the form nest ^ aries 
303. Fluid-Pressure Brake and Analogous Systems M Souk sama mm EM 
308. Machine Elements, Bearings and Guides | cooli 
309. Machine Elements, Cylinders and Pistons ] f 
v 


318. Electricity, Motive Power Systems 


ÁG. = z : Í ] : 1 " 
346. Recorders Fig. 2— Partial list of the definitions that have b. In 


been prepared by the Patent Office to define 
the titles of the subclasses shown in Fig. 1. 
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ibe the basis for determining each 
ass and also suggest other sub 
s where related material may be 
fied. Examples of these defini- 
are included as Fig 2. They 
un to some of the classes shown 

ie previous figure. 
fter having located the proper 
lass, it is then relatively easy to 
the number of the desired type of 
patent if One has been granted. This 
may be accomplished in one of two 
First, a numerical list of the 
patents filed in that subclass can be 
purchased from the Patent Office 
Second, the searcher can turn to the 
| last page of each Patent Gazette and 
consult the Classification of Patents, 
wherein the patents issued that week 
are listed according to their classifica- 
tion. The author uses both these 
methods; the first to start a file, where 
the early art is desired, and the latter 
to keep it current. Separate classifica- 
tion sheets can be purchased for a 
fraction of the cost of the complete 
journal and these can be filed so that 
the recent issuances in any particuar 
class and subclass can be checked with- 
out fumbling through all the listings. 
After locating the numbers of the 
patents classed in the field of interest, 
it is usually necessary to obtain and 
examine a copy of each patent. This 
an be obtained from the Patent Office 
for twenty-five cents, or it can be 
examined in the search room of the 
Patent Office in Washington or in any 
of the several public libraries that 


Ways. 


maintain patent files as official d 
positories 


As mentioned previously, cven after 
locating the patent, many 


engineers 
have experienced difficulty in under 


standing its content However, it 
must be remembered that each patent 
is a 17-year contract of monopoly be 
tween the United States Government 
and an inventor. As 
document, it drawn up in 
accordance with stringent rules. Its 
terminology must be precise 

matters legally covered by 
are being defined. But 
only in the claims sc jn of the writ- 
ten specification, and the remainder 
of the specification can usually be 
understood without difficulty. The 
entire written specification consists of 
three parts and is supported by draw- 
ings and illustrations, as necessary. 
The first part describes the object to 
be attained by the invention. The sec- 
ond part describes its structure and 
operation, and the third part is the 
claims section. 


ug 
suchh a 


must be 


when the 
+} patent 
LIC patent 


tnis Occurs 


Unless he is interested in what is 
legally novel, the engineer can disre 
gard the claims, since the drawings 
and description usually contain mor 
material than is covered in the claims 
Many aspects of the problem in which 
he is interested may not be patentable, 
and, further, as a patent application 
is processed, it may be divided, limited, 
or otherwise rejected in part before 
some of the claims are finally allowed 
to issue. In these cases, it is customary 
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Many industries have tound 

sable to maintain classified files « 
he s lasses in which they are lik 

o i sted Us V his 1s 
nexpensive way to k p with 
wt and to avoid d plication of 
search effort. One of the ways in which 
such f s are sed a Southwest R 
search Institute is to maintain lists of 
patents issued in the field of measuring 
and testing (Class 73). These num 
bers are recorded as the patents / 
issued, and each abstract 1s scanned 


the Gazette to determine the potent 
iniqueness and the applicability ot 
the method Those which appear to 
of maximum value are purchas l 
nd studied in detail They are filed 
ording to subclasses 
When a problem involving a 
suremen ea n ISC 
is is easy to consult the file of patents 
Failing a solution here, a 3 x 5 card 
an be consulted for other recent 1s 
sues. and in the case of a problem 
which does not yield to these two 
attacks. a more general search accord 


1 


ing to the methods ou 


rticle is then undertaken 





Impregnation Cuts Casting Porosity Rejects 


POROSITY REJECTS in castings de- 
signed to be pressure tight can be 
materially reduced by impregnating 
the castings with thermosetting co- 
polymers. In addition, treatment per- 
mits the design of light-weight thin 
structural walls to carry loads under 
pressure without leakage. Originally 
a salvage process, impregnation is 
now being used as a_ preventive 
treatment to avoil expensive rejects. 
Causes of porosity in metal alloy 
castings may be generalized as: 
1. Poor casting design. 
ne 2. Difference in solid solubility of 
the dissolved constituents at different 
temperatures. 
3. Disruption along grain bound- 
aries Of the alloy constituents caused 


i tension stresses set up during 
| cooling. 

Í 4. Improper foundry practice and 
| techniques. 


Impregnation is basically a method 
seal porosity in castings. The sealant 
| must penetrate through the casting 
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wall in the micropores and no build- 
up of residue can be tolerated on ma- 
chined surfaces, threaded areas, in 
ducts, or ports. 

A typical sealant contains 100 per 
cent solids; is a thermosetting co 
polymer capable of withstanding ex 
treme pressures and temperatures; and 
does not react with industrial liquids 
and gases. Its application is quick, 
economical, and permanent, and it is 
applied to both ferrous and non- 
ferrous metals. 

Large quantities of castings can be 
processed simultaneously by the use 
of batch methods. Parts are loaded 
into a dry autoclave from which air 
is evacuated for a given period of time 
After the sealant is introduced under 
vacuum until all castings are com 
pletely immersed, the autoclave atmo- 
sphere is neutralized and then air 
pressure of at least 100 psi is built up 
and maintained for at least thirty 
minutes. Finally, the excess sealant is 
withdrawn, the parts drained and re 


tried and 


ten min 


moved, rinsed in solvents, 


300 F for 


cured at 
The amount and duration of pres 


sure, as well as curing time, varies 
with the type of porosity, wall thick 
ness, and condition of alloy stin 
being treated 

During impregnation, the viscosity 
of the sealant. as well as polymeriza 
tion time must | ontrolled to 


uniform results 
Batch immersion methods and seal- 
ant des ribed ibove have 
employed in a new technique for 
bonding of similar and dissimilar 
materials 


pressures are 


where later 
req ired Be 
anhydrous and an 


bonding agent is 


excellent insulator It vill r f 

electrolysis from taking place at the 
i 

ontact surfaces of dissimilar metals 


The parts to be bonded are assem 
bled manually or hydraulically, de 
pen ling upon the tolerances involved 
and put through the impregnation 
yi le and cured. 
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. Plastics 
Metal Founding 

Metal Working 

Geometrical Instruments 
Fluid-Pressure Regulators 

. Power Plants 

Hydraulic and Earth Engineering 
Refrigeration 


. Machine Elements, Shafting and Flexible 
Shaft Couplings 


Measuring and Testing 
Machine Elements and Mechanisms 


22. 
29. 
33. 
50. 


61. 
62. 


73. 
74. 
75. 
78. 
80. 
106. 
121. 
123. 
124, 
136. 
138. 
148. 
151. 


174. 
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OF THE U.S, PATENT SYSTEM 


Metallurgy 


Metal Forging and Welding 
Metal Rolling 

Compositions, Coating or Plastic 
Motors, Expansible-Chamber Type 
Internal-Combustion Engines 
Mechanical Guns and Projectors 


Batteries 


Pipes and Tubular Conduits 
Metal Treatment 

Nut and Bolt Locks 

Metal Bending 

Time Controlling Mechanisms 
Motors, Fluid Current 
Electricity, Motive Power 
Electricity, Connectors 
Electricity, Conductors and Insulators 
Electricity, General Applications 
Motor Vehicles 


Lubrícation 


Brakes 


Clutches and Power-Stop Controls 
Conveyors, Chutes, Skids, Guides, and Ways 
Conveyors, Power Driven 

Electricity, Circuit Makers and Breakers 
Resistances and Rheostats 

Plastic Metal Working 

Electric Heating 

Gas Pumps and Fans 

Heating Systems 


Aeronautics 


Automatic Weighers 


Valves 


Motors, Fluid 

Pushing and Pulling Implements 

Heat Exchange 

Speed-Responsive Devices 

Metallurgical Apparatus 

Spring Devices 

Multiple Valves 

Land Vehicles 

Valved Pipe Joints or Couplings 

Pipe Joints or Couplings 

Packed Shaft or Rod Joints 

Rod Joints or Couplings 

Joint Packings 

Closure Fasteners 

Thermostats and Humidostats 
Conveyors, Fluid Current 

Fluid-Pressure Brake and Analogous Systems 
Machine Elements, Bearings and Guides 
Machine Elements, Cylinders and Pistons 
Electricity, Motive Power Systems 
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Fig. 1—Partial list of subclasses used in classi- 
fying patents that are contained in the gen- 
eral category of measuring and testing devices 
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Fig. 2— Partial list of the definitions that have 
been prepared by the Patent Office to define 
the titles of the subclasses shown in Fig. 1. 
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cibe the basis for determining each 
lass and also suggest other sub 
es where related material may be 
ifed. Examples of these defini- 
s are included as Fig 2. They 
ain to some of the classes shown 

he previous figure. 
\fter having located the proper 
lass, it is then relatively easy to 
the number of the desired type of 
patent if One has been granted. This 
may be accomplished in one of two 
ways. First, a numerical list of the 
nts filed in that subclass can be 
urchased from the Patent Office. 
Second, the searcher can turn to the 
last page of each Patent Gazette and 
onsult the Classification of Patents. 
wherein the patents issued that week 
are listed according to their classifica- 
tion. The author uses both these 
methods; the first to start a file, where 
the early art is desired, and the latter 
to keep it — Separate classifica- 
tion sheets can be purchased for a 
fraction of the cost of the complete 
journal and these can be filed so ‘the at 
the recent issuances in any particuar 
lass and subclass can be checked with 
out fumbling through all the listings. 
After locating the numbers of the 
patents classed in the field of interest, 
it is usually necessary to obtain and 
examine a copy of each patent. This 
can be obtained from the Patent Office 
for twenty-five cents, or it can be 
examined in the search room of the 
Patent Office in Washington or in any 
of the several public libraries that 





maintain patent. files as official de 
positories 

As mentioned previously, even aft 
patent, many cnyineers 
have experienced difficulty in under 
standing its content 


locating the 


However, 
must be remembered that each patent 
is a 17-year contract of monopoly be 
tween the United States Government 
and an inventor As such a legal 
document, it must be drawn ip in 
accordance with stringent rules I 
terminology must be precise when the 
matters legally covered by the patent 
are being defined. But this occùrs 
only in the claims section of the writ 
ten specification, and the remainder 
of the specification can usually be 
understood without difficulty. The 
entire written specification consists of 
three parts and is supported by draw- 
ings and illustrations, as necessary. 
The first part describes the object to 
be attained by the invention. The sec- 
ond part describes its structure and 
operation, and the third part is the 
claims section 

Unless he is interested in what is 
legally novel, the engineer can disre 
gard the claims, since the drawings 
and description usually contain more 
material than is covered in the claims 
Many aspects of the-problem in which 
he is interested may not be patentable, 
and, further, as a patent application 
is processed, it may be div ided, limited, 
Or otherwise rejected in part before 
some of the claims are finally allowed 
to issue. In these cases, it is customary 
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Impregnation Cuts Casting Porosity Rejects 


POROSITY REJECTS in castings de- 
signed to be pressure tight can be 
materially reduced by impregnating 
the castings with thermosetting co- 
polymers. In addition, treatment per- 
mits the design of light-weight thin 
structural walls to carry loads under 
pressure without leakage. Originally 
a salvage process, impregnation is 
now being, used as a preventive 
treatment to avoil expensive rejects. 

Causes of porosity in metal alloy 
— may be generalized as: 

. Poor casting design. 

2. Difference in solid solubility of 
the dissolved constituents at different 
temperatures. 

3. Disruption along grain bound- 
aries Of the alloy constituents caused 
by tension stresses set up during 
cooling. 

4. Improper foundry practice and 

hniques. 

Impregnation is basically a method 

seal porosity in castings. "The sealant 

ist penetrate through the casting 
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wall in the micropores and no build- 
up of residue can be tolerated on ma- 
chined surfaces, threaded areas, in 
ducts, or ports. 

A typical sealant contains 100 per 
cent solids; is a thermosetting co 
polymer capable of withstanding ex 
treme pressures and temperatures; and 
does not react with industrial liquids 
and gases. Its application is quick, 
economical, and permanent, and it is 
applied to both ferrous and non- 
ferrous metals. 

Large quantities of castings can be 
processed simultaneously by the use 
of batch methods. Parts are loaded 
into a dry autoclave from which air 
is evacuated for a given period of time 
After the sealant is introduced under 
vacuum until all castings are com 
pletely immersed, the autoclave atmo- 
sphere is neutralized and then air 
pressure of at least 100 psi is built up 
and maintained for at least thirty 
minutes. Finally, the excess sealant is 
withdrawn, the parts drained and re 


1952 


moved. rinsed in solvents, dried and 
cured at 300 I tor ten minutes 
The amount and duration of pres- 


sure, as well as curing time, varies 

E Ir 
with the type of porosity, wall thick 
ness, and condition of alloy casting 


being treated 

During impregnation, the viscosity 

| 

of the sealant, as well as polymeriza 
tion time must be controlled to ass 
uniform results 

Batch immersion methods and seal 
ant described above have also been 
employed in a new technique for 
bonding of similar and dissimi 
materials where lateral or internal 
pressures are required. Because the 
bonding agent is anhydrous and an 


excellent insulator, it will prevent 
electrolysis from taking place at the 
ontact surfaces of dissimilar metals 

The parts to be bonded are assem 


bled manually or hydraulically, de 
pen ling upon the tolerances involved 
and put through the impregnation 
cycle and cured. 
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New Magnetic Ship 
Models Laboratory 
Opened by N Navy 


THE WORLDS LARGEST SHIP MODELS 
LABORATORY devoted to developing 
improved protective devices for ships 
against magnetically exploded mines 
and torpedoes has recently been put 

operation at the U. S. Naval Ord- 
nance Laboratory, White Oak, Mary- 
land Almost entirely automatic. in 
operation, the equipment morc than 
doubles former facilities 

Heart of the lab, according to € 
Leland Parsons, head of the labora 
tory's operations, is a powerful mag 
netic field, uniform throughout à 
volume in space 5 x 5 x 10 feet 
Magnitude ranges from zero milligauss 
to 1,000 milligauss, about twice the 
earth's field A less uniform but 
more intense demagnetizing field of 
50 gauss can also be produced. 

The field is developed by three 
mutually perpendicular cable loops, 
held accurately in place by uela 
cable carriers mounted on the inner 
surfaces of the coil room. The coil 
is wound of special 37 conductor 
cables distributed to produce the de- 
sired uniform field. 

Two additional heavy rp a« 
solenoids, the "z-shaker" and the "x- 
shaker", are used to control magnetic 
fields at the center of the measure 
ment area. These shakers demagnet- 
ize or normalize the ship model before 
measurement The axis of the z- 
shaker field is vertical, while that of 
the x-shaker lies parallel to the north- 
SO itl l directions 

An ingenious device called the 
model hoist and support frame places 
the ship model in the field at a loca- 
tion that is accurately known and 
readily re producible Constructed of 
aluminum V-channels, it is kept in the 
proper horizontal position by vertical 
guide rods at each end that telescope 


into aluminum tubes. The frame is 


precisely located vertically by adjust- 
automatic latches at each side. 
motor with a speed re- 


lows 


port frame 

suspended from 

One end of each bar rest 
assure east-west alig 
other end res 


1 1 
for north-south location 


ICAL NEWS 


NAVY SHIP MODELS in a magnetic sea develop protection methods against mines 
and torpedoes. Housed in a building in an isolated area and designed specifically 
for magnetic measurements, the laboratory is constructed completely of non-ferrous 
material. 


MASTER CONTROL CONSOLE that is ten feet in diameter brings the 357 dial: 
switches, and meters required for proper operation within the reach of one perso: 
This feature has speeded up the collection of data and has reduced the personne 
requirement for this operation from three men to a single operator. 
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POWER SYSTEM for driving automatic translator consists of $ hp motor, 90-1 gear 
reducer and gear ratio box. Drive spiders and twin disk clutches which transmit power 


FIELD DETECTION 
moved in 


EQUIPMENT is 


three directions at adjust 
T t + | + } 
able constant velocity and located with 
0.010 in 


translator 


by the auto 


an accuracy ot 
The longitudinal 


matic 
north 
south direction; the transverse Carriage 
noves in the 


carriage moves on rails in the 
direction. on 
rails mounted on top of the longitudi 
nal carriage; thc 


east-west 
vertical tower 


mounted on the transverse carriage 
and 
carries on its top surface the magnetic 
field detector 


Source of power is a } hp d-c motor 


roves in the vertical direction 


coupled to a 90-1 gear reducer. In 
turn, the gear reducer is coupled to a 
ratio gear box which determines the 
ratio of rpm and direction of rotation 
of the longitudinal and 
drive shafts. The gear drives 
two 23 ft long drive shafts through 
drive spiders and twin disk clutches 

A clutch synchronizer opens and 
closes the twin clutches through cam 
operated levers as the gear cluster is 
moved from position to position by 
the rotation of a lead screw. In all, 
there are five different positions of the 
cluster. 

Rotation of the drive shaft is trans- 
mitted to ithe magnet room through 
miter gears, vertical shafts, and a sec- 


transverse 
box 


ond set of miter gears. The latter 
are geared to two drive sprockets 


which pull roller chains to give trans 
latory motion to the carriages 

The delivery of power to the longi 
tudinal carriage is simple but the de 
livery of power to the transverse 
wriage is complicated. The trans 
fse chain passes under an idler 
procket mounted at the bottom of 
the longitudinal carriage, over a power 
procket and under a second 
ller sprocket, and then out to the re- 
irn sprocket at the far end of the 


di wn 
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to the two 23-foot long vertical drive shafts are also visible. 


F 
1 


MITER GEARS and vertical shafts trans 
mit power from the 


lower level to the 


magnet room that is upstair 


Rotation of th« 


rail system powt 
sprocket is transmitted, through 
short shaft and miter gears, to a drive 
sprocket at one end of the longitudinal 
carriage. As it pulls a third loop of 
roller chain the lrive Spr K € 

the transverse carriage to mi 


an east or west direction 
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CLUTCH 
closes twin disk clutches with cam oper 


ated levers as the 





SYNCHRONIZER and 


opens 


gear cluster moves 
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Business Paper Editors 
Select Steel Production As 
Outstanding Development 


DEVELOPMENTS IN THE PRODUCTION 


and use of steel represent the most 
significant engineering advance of the 
past century according to the majority 
opinion ot editors of 32 leadi g trade 
journals and business publications 
lhe editors were poll l V Dr loh 
R. Dunning, dean of engineering, at 
Columbia University 
Reasons for stecl]'ss selection ir 
led such achieve s as the Besse 
r conve r ( L ative prir 
iple of s ik eg. the cor on 
of high-speed ils. IO 
lling s ' p an 1 sh SK 
Ot trame i wall f ot 
ilding, the develo of many 
IOVS i l } ( nt 
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New Flat Glass 
Absorbs Heat 
Reduces Glare 
A GREENISH TINT GLASS that absorbs 
the sun’s heat, reduces eyestrain, and 


prevents the fading and b leaching of 
fabrics has been — by the 


Pittsburgh Plate Glass Company. 
illed Solex, the new glass can be 
bent, laminated or tempered for usc 


in practically every known type of 
flat glass application 

By absorbing the red glare produc 
ing portion of the light spectrum 
ilong with infrared and ultraviolet 
radiation, and transmitting adequate 
soft daylight for clear visibility, the 
glass affords a host of applications 
ranging from protection of delicate 
electronic instruments to use in airport 
control towers 

Solex 


absorbs about 80 percent of 


incident infrared radiation: transmit 
ting between 72 an 74 percent ol 
visible light. It excludes 65 percent 
of direct solar radiation by absorbing 
60 percent and reflecting five percent 


ASEE Wants Teaching Aids 


IHE AMERICAN SOCIETY FOR ENGI 
NEERING EDUCATION has issued 
to industry. 


11 
i call 
profi ssional 


socie;ries 


rch organizations, and engineering 





STE! CRANKSHAFT lustrat the 
effects of derustin vith new ele 

troly process l lo i DY the 
Entho Corporation (link on right 
has en derusted ) Using an alka 
line h instead of t! onver ) 

l 1 | klin ith h Cw pro S 
will clear el, cas o nalleable 


iron and other iron alloys without sub 


sequent rusting and attacking of the 











colleges for teaching aids which may 
be reviewed in its forthcoming Cata- 
log of Teaching Aids. 

Purpose of the catalog will be to 
assist instructor in choosing aids that 
most suit his needs, and to assure 
him that these have been passed u 
by competent individuals. Particularly 
desired are those that provide students 
with an understanding of fundamen- 
tals rather specific manual operations. 

The first edition will be confined to 
civil, electrical and mechanical engi- 
neering, mathematics, and engineering 
mechanics. Information on such de- 
vices should be submitted to Prof. C. 
W. Muhlenbruck, Chairman ASEE 
Committee on Teaching Aids, North- 
western Tech. Inst., Evanston, Ill., and 
should include a description or 
photograph and « operating instructions. 


Remote Control Microscope 


“REMOTE CONTROL” MI 
CROSCOPE, developed for the Knolls 
Atomic Power Laboratory of G.E., 
permits atomic scientists and re- 
searchers to work in safety while study- 
ing the structure of radioactive mate- 
rials. First of its kind, the instrument 
is expected to make possible investiga- 
that have never before been 


A SPECIAI 


now 


trons 


accomplished on the effects of radia- 
tion nus to materials. 
The microscope 


is combined with 


corrosion of the bath 
High carbon steels subject 
to discoloration even in inhibited acids 
without any trace of 
attack. It can be done 
at room temperaturc 
1 piece is made the cathode 
n a solution of derusting compound 
for a period ranging from a few sec- 
onds to several minutes depending on 


ise metal or 
ontainer 


an be derusted 
tarnish or 
$ E d ] 

1 steel tank 


Corrode 





PRODUCI 


camera, periscopes and an illuminati 
system, in such an arrangement tl 
light for illumination of the specim: 
can get in and out, but nuclear radi 
tions from speciments are blocke 

This light goes into the chamb 
through a lens system placed in 
tubular hole through the wall, is r: 
flected from the specimen, and com: 
out again through another series o 
lenses, to form the magnified imag: 

Both lens systems are offset by 
means of mirrors, which change th 
light path from horizontal to vertical 
and then back to horizontal agai: 
Radiations from inside the test ce! 
are not reflected, and cannot get around 
the off-set. If the tube were straight 
however, they might be able to emerg 
through the opening for the lenses 

Remotely controlled ‘‘mechanical 
hands," can be used to place the spe 
mens in position, and to remove then 
after examination. 

At the lowest power, the instrumer 
shows the specimen in its actual siz 
without any magnification, wherea 
1,000 diameters magnification may b 
obtained with the highest power. The: 
different powers áre achieved by th 
use of several objective lenses for th 
microscope, which are mounted or 
a revolving turret and can be swung 
into place as desired. The objective 
are so adjusted that it is not necessary 
to refocus when changing from on 
magnification to another 


the condition of the surface and cur 
rent density. Speed of the operation 
much faster than acid pickling 
depends on the current density which 
ranges from five to several hundred 
amps per square foot depending on 
the particular application. Zinc can he 
incorporated in the bath so that clean 
ing, derusting, and zinc plating can 
be done in one production operation. 
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HI-JET can be applied to most turning 
operations and single point tool machines 
including milling machines, gear cutters, 
and some broachers. 





OLD METHOD 


COMPARISON OF the overhead flood (left 







NEW METHOD 


) and high-jet (right) techniques shows 


how the high pressure jet is forced past the cutting edge of the tool to lubricate and 
cool the critical surface, while in the older method, the chip obscures the cutting 


High Pressure Jet Boosts 


Tool Life And Cutting Speeds 


POOL LIFE INCREASED 
percent or cutting speeds increased up 
to 300 percent are two of the advan 
tages claimed for the’ new “Hi-Jet 
machining process developed by th 
Gulf Oil Corporation. 

Using a specially developed 
which not only cools but also lubri- 
cates the tool during machining, the 

b l method extends the use of many ma- 
terials previously limited in design 
applications because of machining dif- 
ficulties. Even such problem metals 

titanium and Inconel have been 

turned with relative ease using the 
new technique 

Instead of the conventional over 
head flood of coolant on the tool, the 
Hi-Jet apparatus directs high pressure 

E (400 psi) streams of oil upward to 

the underside of the cutting edge so 
that oil actually the cutting 
edge and is caught between the chip 
ind the tool. The high temperature 
of the cutting edge vaporizes this oil 
ind removes heat from the most criti 
al area, the cutting edge. The va 
porized oil is then condensed on thc 
ooler chip or tool shank, while a 
lownward shower bath of oil cools 
the tool shank and prevents the for- 
mation of smoke. 

The unit which can be adopted to 
standard lathes, milling machines, gear 
utting equipment, broaches, and most 
ther types of single-point or forn 


600 to 1,200 


oil 


as 


passe s 


tools consists of: an electric. motor 
4 ump, pressure regulating valve, jet 
1 ozzle (sharp edge orifice), nozzle 
older and special low pressure 
ig PRODUCT ENGINEERING — FEBRUARY, 








edge and prevents lubricant from reaching it. 
their resultant damage on work 
extension of of eh spe 
steel cutting tools with a conserving of 
tungsten carbide tools; decreased ten 
dency towards work hardet of 1 
shower heads. These shower heads hined parts; improve tag 
are used only as smoke quenchers finishing reducing the nee r so 
Most difficult part of applying this finishing Operations. In some cases th 
. f uu -—— n" -X r- 
technique is the aligning of the jet finishing operatio! in be completely 
nozzle. Advantages of the new tech- eliminated 
nique are lost unless the jet is carefully Gulf has licensed Thompson Prod 
aimed so that it is always in contact ucts, Inc. of Cleveland to manufactu 
with the cutting edge of the tool in the units and it is exp | that units 
such a way as to avoid chip interfer- will be available July of this year 
ence Additional information can be ob 
Additional advantages claimed for tained from D. P. Clark, General Sal 
the process include: the elimination of Manager, Gulf Oil Company, Gulf 
tool build up and radius wear with Building, Pittsburgh, Penna 
| lool Life Time Mii 
Sees Cutting lool 
Conditions Material Overhead FI Hi-Tet 
| 
SAE 3150 110 sfm 18-4-1 10 0 177 
0 O11 in. feed High-Speed 
0.150 in. depth Steel 
of cut 12 60 
AISI 3140 140 stn 18-4-1 ) 
O0 OLI in. feed High-Speed 
0 150 in. depth Steel 19 5 
of cut 24 0 
16 0 
10 
SAE 1020 212 sfm 15-4-1 1.27 
0 033 in. feed High-Speed 
0.125 in. depth Steel 
of cut 
AISI 41¢ 160 sfm 184-1 ) 4 163.4 
Stainless 0.011 in. feed High-Speed 
0.150 in. depth Steel 
ot cut 
TABLE REPORTS results of tests contrasting old and new methods of metal cutting. 


Multiple entries for overhead flood method indicate tests with different types of 


cutting oil. Only Gulf Hi-Jet oil was used 
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with new method. 
































THE NEWS IN PICTURES 


e 


FIRST JET-PROPELLED FLYING LABORATORY utilizes a 
North American B-45 to flight test General Electric turbojet 
engines. The test engine is carried in a specially designed nacelle 


THIS RUBBER AND FIBER EXPANSION JOINT built by the 
U. S. Rubber Company is eight feet high, 21 feet wide, and one 
foot face to face. Recently installed in a power plant, it compen 
sates for the expansion and contraction. between turbine and 
condenser, isolates vibration, and supplies a tight durable seal. 


195 


under the bomb bay while the plane itself is equipped with 
four jet engines for propulsion. Special instruments installed in 
the plane record the test engine's performance. 


FERRO-ALLOY STEEL PRODUCTI will get a substantial 
boost when the Electro Metallurgical Company's $100,000,000 
plant is completed at Marietta, Ohio. Pictured here is one of the 
four electrical furnaces already in operation. Completed plant 
will have 24 electrical furnaces of this type. 
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WORLD'S LARGEST HYDRAULIC PRESS in the aircraft in- 
dustry is being installed at the Burbank, California plant of the 
Lockheed Aircraft Corporation. Designed and built by Birdsboro 
Steel Foundry and Machine Company, the press is four stories 
high and weighs more than 1,100 tons. Walls and 
be erected later, after the installation of the 
finally completed. 


a roof will 


press itself is 


WOOD, GLUE, AND SCREWS are the principal materials in 
this mock-up of the Westinghouse J-40 jet aircraft engine at the 
company’s Aviation Gas Turbine Division. Precise replica of the 
stainless steel and aluminum engine being produced for the 


U. S. Navy enables airplane designers to make the necessary 
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GOVERNMENT SYNTHETIC RUBBER 
Neches, Texas has been reactivated by the U. S 

pany to add 72,000 tons of material annually to 1 
Mocernization, which included the addition of eig 
less steel drier flights for carrying wet crude rubber through 
drying ovens, boosted plant's production to a 
12,000 tons over the World War II output 


PLANT in Port 
Rubbe r ( om 

^ supplies 
ht new stain 


value that is 


allowances for size of accessories and other problems involving 
the engine's configuration. The illows the 
model shop to keep the engine up to date as changes evolve from 
the engineering department. The mock-up can also be used to 
help locate electrical, hydraulic fuel lines 


wood construction 


and properly 
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TECHNICAL NEWS 


INSPECTION OF di- 
nensions, tolerances and other engi- 


ULTRA-PRECISE 
neering details of metal stampings 
are performed at Toledo's City Auto 
Stamping Company on a single block 
of granite having no seams, flaws or 
} 


oft spots. The stone, reported to be 





Heat Resistant Adhesives 
Replace Rivets 


HEAT RESISTANT ADHESIVES, widely 
used in brakes and automatic transmis- 
sions, are doing the job of rivets and 
weathering some of the roughest tests 
automobile parts can undergo. Such 
adhesives also are being used success- 

illy to join both metal and non-metal 
parts that require good strength and 
performance at high temperatures. 

While the adhesives have given very 
good service in their present applica- 
tions, as indicated by the performance 
of millions of brake shoes and trans- 
mission parts in the automotive indus 
try, further d velopment is underway 
with so-called phenolic-elastomer ad- 
hesives. 

In laboratory tests on a brake dyna- 
mometer with 500 pounds per square 
inch air line pressure for the braking 
action, the adhesive bond between the 
brake lining and brake shoe withstood 
temperatures, caused by friction, as 
high as 1,021 degrees Fahrenheit with- 
out failure of the bond. Even when 
the brake lining was worn through to 
the bonding surface, the bonding sur 
face showed no signs of failure 

The heat high strength, 
thermosetting adhesives are suitable for 
a wide rar 
an be usc 


resistant, 


1 to join a variety of mate- 





ge of applications, since they 


the largest block of granite ever quar- 
ried measures 192 x 96 x 32 in. and 
weighs 50,000 Ib in finished form 
It is installed on a 32 in. concrete foun 
dation, resting on three rubber cush- 
ions placed between the foundation 
and the stone itself. 





rials. Facing material on (automatic 
transmission) clutch disks varies from 
the cork and paper type to a metallic 
type facing. The adhesives also have 
shown good adhesion to many — 
Two of the main adhesives used i 
the automotive industry are bend 
ting, which remains relatively un- 
changed after it is cured, and thermo- 
plastic, which is rigid at low tempera- 
tures and soft and pliable at high tem- 
perature. Both types, generally require 
heat to form a bond. The main dif- 
ference between them is their behavior 
at high temperatures. 


Atomic Pile Equipment 
Generates Electricity 


FIRST ELECTRIC POWER produced from 
heat energy released in the operation 
of a nuclear pile provided light and 
wer for electric accessories at the 
AEC's Idaho Falls Testing Station. 
Thermal energy was removed from 
the reactor by liquid metal at a tem- 
perature high enough to generate 
steam to drive a turbine. While the 


experiments were designed to secure 
experimental information on the han- 
dling of molten metals, the 100 kw 
generator introduced possibilities for 
future developments in power gener 
equipment 


ating 


Driven Filler Rod 
Propels New 


Welding Torch 


Propuci 


PROPELLED BY DRIVEN FILLER RO 
new semi-automatic welding torch 
veloped by Linde Air Products €. 
pany facilitates uniform welding s} 
and arc heat distribution. 

Welding is accomplished b 
between a tungsten electrode Je 
work piece as the filler rod is dra 
from a reel by electrically pow 
drive rolls and fed through a flex 
conduit into the welding puddle. D 
ing the operation, the welding 
ator has to apply only light pres 
to hold the guide nozzle against 
work. The driven rod causes the to 
to move in any direction that 
welding operator steers it, and at 
same time maintains constan 
length. 

The rate of rod feed can be set 
any desired speed up to 100 in. | 
minute and constant speed is assur 
by an electronic governor. Weldii 
speed nearly equals the rod feed 
as the welding rod is melted under t 
arc at the rate of approximately o: 
inch of weld per inch of torch trav: 

Linde reports high quality wel 
have been made with this new tv; 
of torch in carbon steels and stain] 
steels from 0.020 inches to 0.1 
inches in thickness. 


DRIVEN BY FEEDER ROD, semi-auto 
matic welding torch produces high qual 
ity welds in carbon and stainless steels 
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MOLDED PLASTIC JACK-PLUG CONNECTOR (lower) replaces Navy Bureau of 


Ordnance aluminum unit (upper) in aircraft rocket igniters. 


Molded Jack Plug Design Saves Time and Metal 


By REPLACING a thirteen piece alu 

num jack-plug connector with a five 
piece injection molded part, the Hat- 
feld Wire and Cable Company 
speeded up production of the units 
for the armed services and made sub- 
stantial savings of the hard-to-get 
metal. 

The Hatfield unit consists of oni 
basic sub-assembly soldered to the fir 
ing cable and a polystyrene shell i: 
tegrally molded in place. The assem 
bly consists of a brass contact shaft, a 
one piece outer contact and shell 
stamped and drawn (including two 
extrusions which serve as bayonets for 
mating with the female conductor), 
and two phenolic insulators 

Big time saver in the new design is 
the elimination of the hand assembly 


of the separate parts that composed 
the old jack plug. Production was in 
creased by injection molding sin 
only limitation is the capacity of the 
molding machines and the number of 
shifts worked. The molding around 
the contact assembly provides a uni 
form construction that is moisture 
proot 
proot 


. Corrosion-resistant and tamper 


Solder joints replace friction fits to 
assure more positive electrical con 
tact in the new unit. And the molding 
compound itself acts as an insulator 
to prevent short circuits while sepa 
rating and locking the wire leads ai 
contacts into position 

The unit was tested and accepted 
by Bureau of Ordnance, Dep 


of the Navy and the Air For 





NBS Reports on Copper 
Creep Investigations 
EXTENDING THEIR STUDIES of high- 
purity copper creep to include cold- 
drawn copper, the National Bureau of 
Standards has announced results of 
their latest investigations. Employing 
copper cold-drawn to a 40 percent re 
duction in area, specimens were tested 
for their creep emma at 110, 
250, and 300 F with constant loads in 
ension. 

Results indicate that the shape of 
the extension-time curves was similar 
' that previously observed for an- 
aled copper, high pe aluminum 


nd ingot iron. Deformation in the 





PRODUCT ENGINEERING FEBRUARY, 





1952 


second stage ot creep was discontinu 
ous, the degree of discontinuity be 
ing affected by test temperature and 
stress. No simple relation was found 
between the ductility of the cold 
drawn copper and the time required 
to attain either the third stage of 
or complete fracture 

The cold-drawn copper appeared 
markedly superior to annealed coy 
per in resistance to creep and to fra 
ture. This superiority in strength 
however, was accompanied by a con 
siderable loss in elongation at fracture 
for equivalent second-stage creep rates 
and temperatures. The reduction of 
area at fracture was about the same 


for both forms of copper 


A NEW DEVICE, the Sinusoidal S 


ing Trace Converter, produced at 
Naval Ordnance Laboratory, WX 
Oak, Maryland, converts orded dat 

to the op > t wl 
ginally d w the « e. TI levice 
e simpl princi] 
| | 

: l y i 
spe 1 res} | 5 ( il X 
ning Trace Cor he onside 
able promise since through its use field 
data can be recorded and | CCOI 
X: ed O current Io $ | o ( 
tests in mines and other lerwat 
ordnance. Data recorded as a ve 
in Esterline-Ang Record s 
formed into current by the conver 
so that the exact effects otf the origin 
field conditions can be r pro luced f 
testing new mechan ; under Lab: 
tory conditions 

* 

AN F-86D SABRI ALL-W 
FLIGHT SIMULATER built for t A 
Force is the first to simulate two plat 
in flight—the one being flown | 
ipproaching enemy plane. Thus Sa 
jet pilots training in tl new 
weather interceptor «an learn how 
handle their high speed planes w 
leaving the ground and W 
to bag in enemy plane ipproachir 
the speed of sound, with the adva 
tage of getting another chance if they 
miss The electro-mechanical train 
contains over 100,000 parts, including 
1152 electronic tubes and 60 miles of 
wiring, and will be delivered to the Ai: 
Force with the formation of each new 


F-86D squadron 
* 
GRAINS OF RICE forced at high speed 


nder air pressure into the combus 


ham! in 3 


tion chambers of an automobile engine 


1 


have been found to be effective in 


moving objectionable lk pos ts with 
out tearing down the engine. Koro 
eal hos ide to withstand the air 
i 1 
sure, is attached t cial nozzle 
hat is serte | into n Ir p! p 
ports. Through this hose, the r 
> 
RESISTANCE WELDER MANUFACTUI 
: Sa 
S ASSOCIATION is offering $ 
ish rizes tor Outs l P pape 
I I 
} t 
) rcn en | pp! ale) 
sistan¢ welding equipme 
| i s for he n t y} f nl € 
- » LES $ 
a 
strictions on the scot OI Subject 
r will be appointed by the Am 
in Welding Society A dditiona 


nformation is available from the Re 
sistance Welder Manufacturer's Ass 
ciation at 1900 Arch Street, Philadel 


? 


phia 3, Pennsylvania 


















































Heating elements embedded 


in Silastic are used to prevent 


icing of air intake doors 


on jet engines 


In diesel-electric locomotives, 
Silastic gaskets for cylinder 
liners, water ports and oil 
pans, eliminate major overhauls 
previously caused by premature 


failure of organic rubber seals 


In Xpite of ho! oil and long RTT 

to temperqtures ranging from below zero 

te 400-450°F., Silastic spark plug boots “= 
exclude moisture; make automobile engines 


easy to start on wet mornings. 















At temperatures from — 100° to over 500° F., 
in contact with hot oil at 350-400° F., 
in spite of weather, corona, shock and vibration, 
you can count on Silastic to mairitain a tight seal 
or to confine electricity at high or low voltages. 
That's proved by the fact that Silastic is used 
— ——— to insulate traction motors, Navy control cable and 
mail this coupon today. ignition cable for aircraft and ordnance vehicles. 
It's used to seal heating and deicing systems, 


bomb bay doors, limit control switches 





and rocker box covers on aircraft; 





: sole plates in domestic steam irons; ATLANTA 

s DOW CORNING CORPORATION > CHICAGO 

: Dept. No. R—14, Midland, Michigan cylinder liners and water ports in CLEVELAND 

BE--——- diesel-electric locomotive engines. DALLAS 

° Silastic Facts No. 10 on properties and performance D l W m 0 H NI N 6 NEW YORK 

: — [Jt ef Silastic Fabricators LOS ANGELES 

- DOW CORNING CORPORATION NIBIL SE MIDLAND, MICH. | 

: WASHINGTON, D. C. i 

: Company t 

° Address In Canada: Fiberglas Canada Lid., Toronto t 

: : E 

: i *T.M. Reg. U.S. Pat. Of. — p” tn Engjand: Midland Siliconss Lid., London E 

—Á low — State dicm Dirin È 

3 

i E 
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APPLICATIONS SUBJECTED TO HIGH SHOCK OR IMPACT LOADS often require large springs. On 
example is that of railroad equipment where hot wound helical springs are used. These charts 
are for calculating such springs made of round bars ranging in diameter from 3 to 2} in. TI 
method of design differs in that the solid height is considered as an independent variable 
Fig. 2 lists 8. (the deflection. per inch. of effective solid height) as a function of the o 
side diameter and the bar diameter. These curves are based on Eq( 1) with a reference stress S 
of 100,000 psi and do not include the "Wahl" factor 
r SD 
= i l 
where: D is the mean coil diameter, in.; 4 the wire or rod diameter in.; and G is th o 
modulus of 10.5 X 109 psi. 
As a rule, the solid stress should not exceed 100,000 psi for carbon steel springs s 
i i i 
to occasional solid closures For good service, the solid stress should be as far below this | 
lue K bl It i commended that ti iino exa bo ei eR Eo 
value as practicable t s recommended that he working stress fo dynamically loa 1 
) springs should not exceed 60 per cent of the solid stres The graph of Figs. 3 and 4 
on the relation 
e $ 
and arranged to determine the load P (lb) for springs with different outside dian s and 
sizes at S 100,000 psi 
Example A compression spring shown in Fig. 1 is to be designed with an outside diameter of 
61 in. and with a bar size of 1} in. dia. The solid height is to be 71 in. and the corresponding 
stress should be 90,000 psi. The force acting on this spring is 8,400 Ib at 8.0 in 
(a) The free height can be calculated from Eq(3). However a val of § must first be 
found. From Fig. 2, 8 0.48 at 100,000 psi. At 90,000 psi, it 
,= x 0 4*5 0 2 
" 10 ' ł 132 
Ihus from Eq(3) H 2-5 25(1.432) 4-1. 875 2 9,393 ir 
(b) To find the stress due to the applied force of 84 Ib, Figs. 3 14 sed. Line Il 
a load of 15.330 lb at a stress of 100.000 ps! sin tł stress is proportional 
8 400 
= as 100.000 t, 800 
15 s4f) 
(c) The working deflection is: 9.393 8.0 1.393 inches and the defl 
becomes 
t 
t S $4 &00 
f ^ 5X =0 48 02 
i S 100,000 
i Thus the deflection per active coil can be found from Eq( 5) 
E and the number of active coils are: 1.393 //0.329 1.23 
à | | 
Ww - "da 
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MAGNET WIRE 





Youre 
always 











Round Enameled and 
Formvar Single Cotton. Round 
Double Cotton 


Round, Rectangular and Square 
Double Paper Single Cotton 





Round, Rectangular and Square 
Vega Chromoxide E 


a po 


AUTO-LITE - 


\f Industrial 
" Wire & Cable 


€ The quality of Auto-Lite Wire 
and Cable is the result of nearly 
40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and AIRCRAFT 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply fo: 
wire to fit every need. Address Plastic Insulation— Special 
inquiries to: "B" Cotton Braid —"CA" Lacquer 
APPROVED UNDER SPECIFICATION NO. AN-JC-48 













^ 
a 








The Electric Auto-Lite Company 
Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 
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WIRE & CABLE e DIE CASTINGS e PLASTICS e INDUSTRIAL THERMOMETERS 
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Design Charts for Large Compression Springs (continued) 








e ee rig 


= Free height 
s Effective free height 
= Solid height 
* Effective solid height * h — 
Tatal def ection 
= Deflection per active coil 
= Bor diameter 
= Meon coil diameter 
§ = Deflection per solid height af 1O0000 psi 


o* Deflection per solid height at other stress volues 
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ABOUT TYPE 430 STAINLESS STEEL 





E 
Type 430 T: available NOW oldest standard stainless types. Other chro- 
. mium types are also available. Only nickel- 
ei There are no government restrictions on end bearing stainless steels, such as well-known 
uses for Type 430 stainless steel—one of the 18-8, are restricted under NPA Order M-80. 
; Armco 17 Stainless Steel sheets, strip and 
i Supplied in Y FINISHES plates are supplied in the sare gages, sizes 
-— and finishes as 18-8. 
also serve as a satisfactory alternate for 
Has many uses Type 302 in a wide range of products. 
However, Type 430 should not be con- 
Type 430 is normally specified in many ap- sidered a ‘‘cure-all."’ In many applications 
plications, and its use has been growing in it may not be entirely satisfactory—but still 
recent years. Under present conditions it will the best metal available today. 
i 
Readily fabricated 302 is always preferred for many products. 
Forming characteristics are about the 
Almost any product now made of stainless same as hot-rolled steel, but welds are less 
steel can be fabricated of Type 430. It may ductile and less resistant to shock loading. 
require greater care and more operations With modifications in drawing practice, 
at higher cost—one big reason why Type Armco 17 will take difficult draws. 
E 
To help you determine whether or not Type 
| 430 is suitable for your products, we have 
Be just published a new folder listing satisfac- 
— tory and unsatisfactory uses. A bulletin on 
How to Fabricate Type 430 Stainless Steel" 
is also available. Write us, or ask your near- 
est Armco Distributor for free copies, 
re Middletow h e P e f fice t to coast @ Export. The Armco International Corporatio 
206 Propucrt ENGINEERING — Fesruary, 195: 
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THE MODEL 5312 STD CONSOTROL RECEIVER RECORDER with re- 
mote set, and “one-two” transfer. This unit has built in facilities for ad- 
justing the control point of any controller that may be remotely located. 
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THE MODEL 59 V/M, pneurnatically set controller 
mounts directly on the valve motor case, eliminating 
transmission line lag between the controller and valve. 





New Instrument Indicates, Records, Controls 


Ihe model 5312-STD consoltrol r« 
order is a receiving instrument 
equipped with a micrometer control 
point setting device, automatic-manual 
transfer switch, and an indicating scale 
to show control point setting and valve 
motor pressure. Designed for use with 
any standard (3-15 psi) pneumatic 
measurement transmitter, and any 
standard pneumatically set receiver 
controller, it has the following fea 
tures: (1) Drift-free control. point, 
using precision pneumatic transmitter 
(2) Positive control point setting with 
micrometer drive, and no back] 
(3) Easy-to-read 4 in. horizontal sca 


I 
151 


l 
] 
i 


that gives both a continuous accurate 
indication of valve motor pressure and 
ontrol setting (4) No set knobs no 
onfusion as to direction of rotation 
settings are lever-operated, easily a 
essib] (5) Simple transfer switch 
gives one-two operatior (6) Acces 
ible zero adjustment for all elements 
All connections are } in. female 
N.P.T. including 20 psi air supply for 


the set point transmitter. A 4 in. elec 
trical conduit connection is included 
All connections are accessible at thc 
back of the instrument and are iden- 
tified 

There are three matched 3-15 psi 
lements in the instrument. One rc 
ceiver. element responds to the trans 
mitted measurement, and positions the 
recording pen. The second receiver 
clement positions an indicating pointer 
on a 3-15 psi scale to show valve mo 
tor pressure. The third element is a 
precision. transmitter unit, the output 
pressure of which is determined by the 
position of thc inually set lever on 
the 0-100 set point indicating scale 
This unit supplies set point pressure 
for automatic operation and valve 
motor pressure for manual operation 
When pressures in the three matched 
clements are equal, the pen and the 
wo indicating pointers are in line 
his simplifies check calibration 

A reversible manifold is located on 
the back of the recorder. When the 


recorder is used with a combination 
controller and seal valve, (as is re- 
quired when the controller is field- 
mounted in the process area), the set 
and. seal controller connections are 
made to this manifold. When used 
with a panel-mounted controller with- 
out seal valve, the manifold is re- 
versed by turning it end-for-end; the 
set, feed-back, and output connections 
from the controller are made to the 
manifold. In either case, valve and 
measurement connections are made 
directly to the back of the recorder. 

The recorder also has: (1) A 4 in. 
wide, 30 day strip chart, having the 
same scale length of conventional 12 
in. circular charts; (2) Easy-reading 
horizontal chart scale (chart moves 
vertically) ; (3) Almost 6 hr of chart 
record showing at all times, without 
opening instrument door; (4) Thumb 
wheel to unwind chart to look back at 
any amount of record 

The model 59 V/M (valve 
mounted) consotrol Flow Controller 





Propucr ENGINEERING 


FEBRUARY, 1952 








rec 
seti 


ha 
flo 








YY 
Y 
"^ 4 


Ws h 


Hl 


SN 





d 





SS 


Vn 


SPECIFIED 


From remote set 
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Flexure sfrip 


From 
D/P cell 


Flapper 


Derivative 


nozzle 
Diaphragm motor 


pressure fap rl 


Sea/ va/ve 


body |. .————ÀÁe. 







A BREAKDOWN VIEW OF the model 


setting, and automatic-manual transfers 


has been designed for use on liquid 
flow control applications where the 
neasurement is transmitted from high 
speed differential pressure transmitter, 
and installed on an orifice in the same 
line as the control valve. It is a pneu- 
matically set controller of the force 
balance type, which is arranged for 
mounting directly on the valve motor 

This controller has fixed propor 
tional band and reset values, made pos- 
sible by the narrow range of character- 
istics Of liquid flow control systems 
having low time constants. Features 
are: (1) Only one moving part, the 
flapper (which moves only a few thou- 
sandths of an inch) ; almost no mainte- 
iance on a mechanism said to be fool- 
proof; (2) Fast speed of response to 
hange in measurement signal; (3) 
Control action can be reversed by inter 
hanging the measurement and set con- 
nections; (4) Sealed against surround- 
ing atmosphere; (5) Easily connected 
to valve motor (supply connection), 
ising short pipe nipple; (6) Option 
lly available with integrally-mounted 
eal valve, providing for manual oper- 
ition when controller is field mounted; 
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59 V/M flow controller which operates cor- 
rectly without adjustments regardless of valve, orifice, or line sizes 


Control point 
are made the control room panel 
(7) Controller case has } in. N.P.17 
connections for 20 psi air supply, re 


ceiver element, 


ment, and 
with the same size connections for op 
eration of seal valve diaphragm, and 


ontrol 
exhaust; 


set point ele 
seal valve 


used 


I 


for valve motor pressure indication 


The flapper is flexure pivoted an 


} 
1 
1 


ENGINEERS 


positioned between the supply ind 


exhaust port nozzles 


the torces ex 
erted on it by the to llows. Sin 
the set point and measurement Di llows 
are the same size, any unl alanced force 
between them represents the differen 
between measurement and set point 
pressures 

The proportional reset 
ing upon the flappe r at a different lever 


1 
} 


T ‘ 
IIOWS, à 


length, opposes any such unbalanced 
force by an amount determined by th 
difference between its external and in 
ternal pressures The interior of the 
controller case is always at the con 
troller output (valve 

If the controller has come to balan 
with 9 psi output press 
of the proportional reset 
be at 9 psi, and the flapper wi 
about midway 
exhaust nozzles 
the proportional-res¢ 
ert no force on the flapper. Any pres 
sure unbalance between the 
ment and set point 
the flapper position until sufficient pres 
sure differential is deve loped to Oppose 
that unbalance 

The interior of th 


motor) pressure 


between the s ipply and 
Under this condition 
bellows will ex 


measure 
bellows will change 


proportional ré 
set bellows is connected by a restrictive 
assage to the controller output pres 
This 


as the reset 


| | 
sure (within the controller case) 


restrictive passage 


resistance, which is to pre 


serves 
vent control 
Therefore, pressure on 


point drop 


the outside of the proportional-reset 
bellows gives proportional action, and 
pressure variations inside the bellows 


gives the reset action 
The F ro € F , Ma 





A rear view of the model 5312 consotrol recorder showing the reversible manifold 


When the recorder is used with a combination controller and seal valve, the 


"seal" connections are made here. 


1952 





"set" and 


Unit has single switch automatic-manual transfer. 


CONTINUED ON PAGE 210 
















































Generator Produces Single 


Ihe model 903, double pulse generator, is designed for 
net laboratory and will qu e either single 
ulses that plitude and width of 
is continuously and indis idually Spac- 
controlled by means of a « alibrated 

The instrument is suited for designing 
amplifier « and gating control 
s, high speed scalers, and wide band amplifiers. 


The unit can 


WOrkK 


or doubk p such the at 


cac h 


pulse V ariable 


ing between pulses is 
front panel knob 
and testing ircuits, gating, 
produce either positive or negative pulses. 
Ihe amplitude of negative variable 
from 200 v max into a 1,000 ohm load and 10 v max into 
a 50 ohm load. The amplitude of positive pulses is indi- 
vidually variable from 50 v into a 1.000 ohm load 
load. Separation of the 
ariable from O to 10 micro- 
directly on a calibrated knob on the 
rise timc of the pulses is 0.035 micro- 
and decay time than 0.15 microseconds. Pulse 
iriable from 0.1 to 1.8 microseconds. The repe- 
tition rate of either single pulses or pulse pairs is interns lly 
controllable "e cycle 
pairs may be obtained by means of ı push- 

Fh be driven from an external generator 
rate up to 1,000 pi A 30 v positive 
igger is available from the model 903 pulse genera- 
This will oc the first pulse. 
The itor consists of two 


pulses is individually 


max 


and 2.5 w ohm 


max into a »50 


pulse pairs is 


secon ls and ( 


ontinuously 

) 
an be read 
front pe | [hi 
i less 


XCCOnCGS5 


width is v 


from 1 to 1,000 pulses per sec. 
pulse s» OI pulse 


button unit can 


ids S per second. 


ur one microsecond before 


1 
model 903 double pulse 


| gencer 


ance 


continued 


and Double Pulses 


pulse forming circuits with an integrating network to 
provide a time delay between pulses. The internal rate 
generator permits control of the repetition rate and the 
output circuits provide mixing and selectable output imped- 
levels. The pulse shaping circuit consists of a delay 
line 1.2 microseconds long which is discharged through its 
impedance when a thyratron is fired. By this means it is 


possible to obtain a very fast time rise. 


Berkeley Scientific Corp., 2200 Wright 


Wing Type Air Pump Takes Up Its Own Wear 


the 
their 


and 


The interior 
that the 


niformly, re 


onsti wing type is so 
They 


maintain good con- 


irranged wings tak own wear 


up 
gardless of ag 


tact with the inner cylinder 3 


The 


wear u 
hinge entrifugal 
Each 
lose to the cylinder wall 
the air from returning 
ompression or positive 


ylinder wall 


hined to close tol- 

packing is ever required 
ler through the by pass in the 
(1) on its the outlet 
inner gives quiet 
in piston holds wing close to 
Air ing in at inlet (3) 
mes through this slot into cylinder head by-pass and 
No opening in curved inner surface 
tion; (4) direction of rotation, showing 
p the air at the inlet and carries 
( n hinge permits wing 
wing and cylin 


way to 
surface 

tud ( 
pon Lr pumps; om 
then into cylinder 
means qu 


how extet 


good 


Me 


applications where mercury vacuums are required up to 


29 in ub pressures up to 25 lb. psi 


Leinman By I 146 Christi Newark 5, N. ] 
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b examples of 
J Flexible Connector 


iobs 


EXTENSION "FINGERS" FCR TIGHT SPOTS 


The right move is to use American Flexible Metal Hose 
or Seamless Tubing wherever connectors must be flexible 
absorb vibration, stand punishment of almost any kind. For 
close connections, for misaligned ports, for resisting heat, 





pressure and corrosion, let us suggest the right connector 


for the job. 


Bulletins SS-50 and CC-300 contain information you ought 
to have about these versatile products. For your copies, v ite 


The American Brass Company, American Metal Hose Branch, 


MEER E LI A 


E 


Waterbury 20, Connecticut. In Canada: The Canacian 
Fairbanks-Morse Company, Ltd. Distributors in all key cities 


ete ee 


wherever connectors must move... 


E 


22 
iP 


. es ANACONDA 
D oF Fs es y é 2 - MOVES WITH VIBRATION 


+ 


FLEXIBLE METAL HOSE AND TUBING 





TO ''COOK'" A SMOOTH 
DISH Ame Flex 
Metal Hose 


burners of this 
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Yes, drawing board time is Sirvene time if your 
new product will require diaphragms, boots, gas- 
kets or other critical pliable parts of unusual or 
intricate design. Many a seemingly "impossible" 
critical parts problem . . . completely different in 
physical properties and operational characteris- 
tics... has been satisfactorily solved by Sirvene 
through early C/R cooperative research and en- 
gineering. 

Sirvene is the name for Chicago Rawhide's 
scientifically compounded elastomers (synthetic 
rubber) which withstand extreme heat or cold, dry- 
ness or excessive moisture, oil, water, chemicals or 
any other conditions where ordinary pliables fail. 


The cooperative research and engineering services which C/R has pro- 
vided in producing special Sirvene synthetic rubber parts for leading 


Whatever your need, Sirvene research and en- 
gineering will create a special design, develop a 
new compound, then mass-produce the necessary 
part to your specifications with micrometric ac- 
curacy. You'll have the exact degree of flexibility, 
hardness, resistance to temperatures, fluids, gases, 
abrasion and wear, or other qualities you may 
require. 

On land, sea and air, Sirvene is serving in thou- 
sands of critical and difficult situations. It can 
do the same for you. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue SIRVENE DIVISION 


c 


Chicago 22, Illinois 





manufacturers, are also available to you. We will be pleased to send you 


any further information you wish. Brochure on request. 
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Represantotives in These Principal Cities 





e 


SIPVIS 


Mechanical Leather Products 
Boots, diaphragms, packings 


Ok Seah Ga 


Boston è New York € Syracuse 
Philodelphio è Pittsburgh è Cincinnati 
Cleveland è Detroit è Peoria è Minneapolis 
Kansas City è Houston è Los Angeles 
San Francisco 


C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device. 


and other products give de- 
pendable service under diffi- 
cult operating conditions. 
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The C-13 relief valve which has been designed to give 
positive, accurate control of gases and vapors at a pre-set 
range of 7 to 10 psi, may be used on rigid containers such 
as storage tanks, and aircraft engine shipping enclosures 

Using noncorrosive parts and standard pipe thread 
fittings, it will withstand the effects of weather, and meets 
the government salt spray test standards 

The valve is set to operate at pressures in the 7 to 10 psi 
range by means of an adjusting screw located at top. The 
unit is available in three models having 4 in., į in., or 
special pipe thread. Standard length of the valve is 14 
in., but special lengths can be furnished upon request. 
Overall diameter is 3 inch. Special pipe threads or gasket 
and nut mounting can be supplied readily to specifications. 
Having wide application, the valve can be furnished in 
brass, steel, stainless steel or other construction as specified. 





Alderfer ¢ 1118 Home Ave 
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A new octal type 9 pin connector, 209FEC, and plug, 
109C, for use with TV adapters, UHF converters or 
wherever a rugged, small connector is needed has long 
leakage paths giving a good breakdown rating. Top con- 
nected contacts use a minimum of critical material, but are 
well designed for low resistance and long life 

Because this connector has no waste, more units can be 
made out of the same amount of material than with other 
designs, therefore stretching CMP allotments. 

The basic construction of the 209FEC is: no disks, 
wafers, or rivets; just the molding, contacts and wire. 

Inside the connector are: leads attached directly to the 
contact—no projecting solder terminals; 100 percent molded 
insulation around each contact and lead; each lead has 
individual strain relief; wire tip crimped firmly an elimi- 
nating danger of cold solder joints 
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Accurate Control of Low Pressure Gases 


Octal Type Connector Saves Critical Material 


Filter Removes Microscopic and Radioactive Particles 


Originally developed for the Atomic 
Energy Commission and now available 
for commercial and industrial use, this 
new filter is said to give absolute re- 
moval of all measurable dust, smoke, 
fumes, spores, radioactive particles, and 
other microscopic foreign matter from 
the air. All filters are tested after pro 
duction for at least 99.95 percent effi 
ciency by a special testing device using 
a controlled smoke generator to pro- 
duce smoke particles three-tenths of a 
micron, or 3/250,000 in. in diameter 
The finest particles are automat! ally 
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recorded and measured on photoel« 
tric cells in the testing chamber by 
means of light reflected from the par 
ticles. 

The heart of the filter is said to be in 
the paper made from treated paper 
pulp into which fine asbestos fivers 
have been introduced. 

Filters are produced in five sizes 
from 15 to 850 cfm. Life expectancy 
under normal conditions with proper 
pre-filtering is estimated at one to 
three years. The filters are said to be 
light, compact, and easily installed, and 
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I! 1 ( Oo ir C 4, 
o rubber gask fo he 850 
odel ar iin i wid 
leep. 1 | filte of 
] [ isu 4 in. high, by 8 ın 
wide, and 3,4, in. deep. The filter has 
a life expectancy of thr years with 
proper prefiltering under normal con- 
ditions. Easily removed and replaced 
when exhausted. It can be burned 
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Syracuse, N 
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Gage Measures Radial Play of Ball Bearings 


A comparator for measuring the radial play of ball 
bearings has been developed for gaging small precision 
instrument type bearings. It is known as the electrolimit 
internal clearance comparator-lever type, and with inter- 
changeable tooling it will handle bearings from 4j in. 
bore to 4 in. bore. 

The principal part of this comparator is the C-shaped 
sub-assembly. The bottom of this assembly is fitted with 
an arbor that holds the bearing vertically and securely by 
its inner ring so that the outer ring is free to move ac- 
cording to the amount of radial play. An electrolimit gage 
head is attached to the upper portion of the C-frame so 
that its diamond-tipped gaging spindle bears against the 

bearing ring. This presses the outer ring 

to the down position with all clearance at the bottom. At 
this point the first of two comparative readings is taken 
lo get the second reading, the entire C-frame is tilted 
downward which support it over a sub-base 
The stationary 
anvil. This presses the outer ring upward on the arbor 


top of the outer 


on P vots 


bottom of the outer ring then contacts the 


»0 that all clearance is at the top. Here a second compara 
tive reading is The differen the 
readings represents the amount of radial clearance in the 


taken between two 
hearing assembly 

The im to bring 
the bearing in and out of stationary anvil 
The frame counterbalanced in such a way that the bear 
ing 


with 


ope rated 
ontact with the 


frame is tilted by lever 


learance is closed a pressure of eight ounces 


whether it is being gaged in ip or down position 


Prat itney, Miles-B 


Scale Free Welded Pipe Coupling 


Turn SF (scale free) welding coupling now 
makes climination of damaging welding scale 
Irom 

The welding coupling of two forged halves, 
of the hubs prepared for welding fittings of 
sponding sizes. Whe n the two halves of the coupling 
tongue of one slips into the 

imferential cavity directly 
urea prevents burn-through or the for 
of icicles in the The cavity also insulates 
the interior from the welding heat and prevents scaling 
The ads SF coupling (1) the tongue 
ind groove arrangement makes i align ; 
the hu ipling are short and any scale or 
sions tormed Dy the welds can bc 
the coupling is connected; (3) there is 

to damage valves, traps, pumps, instruments and 
other equipment; (4) penetration is obtained without the 
danger of burn-through or the formation of icicles; (5) the 


coupling 


msist 
with the ends 
orre 
are brought 


the tne A 


beneath the welding 


vroove ot 


mation interior 


inti are 
piping Casy o 
(<) 
protr 


two attachment 


removed before 


no scale 


can be taken apart when piping is to be disas- 
and re (6) the coupling joint is smooth, 
reducing pressure drop; (7) maintenance costs are reduced 

The be used in connecting piping designed 
to carry hydraulic fluids, high pressure steam, compressed 


sembled, ised: 


oupling may 


air, chemicals, lubricating oil and fuel oil. It is available in 
sizes from 1} in. through 12 in., and in carbon steel 
stainless steel, aluminum and other metals and alloys. 


1, Kentuck 
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To save yourself time and trouble... 
Specify piping from your CRANE Catalog 






























Suppose you're writing piping specs for this Fuel Oil Pumping, 
Heating, and Transfer Unit. You greatly simplify your job when 
you reach for your Crane Catalog. In it you'll ind —and quickly — 
an unequaled selection: of valves, fittings, pipe and accessories. 


E LIII 


Information about every item is complete. When you check on 
a valve or fitting, you get all its dimensions; tabulated pressure 
and temperature ratings; design, material, and construction de- 
tails; and a full listing of service recommendations. There's an 
abundance, too, of general engineering data helpful in designing 
piping systems. 

Today, when work loads on machinery are heavier than ever, 
the name Crane gives your product added value. For experienced 
buyers know that Crane Quality in piping materials means utmost 
dependability. 








EJ YOU SPECIFY IT... CRANE SUPPLIES IT... 
PIPING EQUIPMENT FOR EVERY DESIGN 


‘REGULATING 
VALVES 


FOR OIL OR OIL VAPOR 
GLOBE services at temperatures over 500 
VALVES F. and up to 1000° F., and for most 
corrosive and unrefined oils re- 
gardless of temperatures, Crane | 
BOLTS AND 
GASKETS 


recommends No. 3607 X 600- 
Pound Small Steel Wedge Gate 
Valves. Exelloy to Exelloy Trim. 
Bolted bonnet. O. 8$. & Y. Screwed, 
socket-welding, or flanged ends. 
Sizes: V^ fo 2-im. See your Crane 
No. 49 Catalog, p. 225. 
RELIEF 
VALVES 
© 


FLANGES 


GATE | « ! L rans- 
VALVES er Ai Bios ond Pene 
E. FITTINGS 


Fuel Oil Pumping. Heating. and Trans- 







ee ee Oo - 


| SEDIMENT WELDING 
SEPARATORS ORTI 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

a All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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Torque And Rotational Speed Read Simultaneously 


lynamometer for tions 


fractional hors power appli 
| devi loped which 
ind rotational speed. This device comprises a 


PM 2 


with a 


gives a simultaneous reading for 


mounted in low 
ounterweight attached 


hysteresis brake friction 
Torque I$ 


| 


is measured by means of a salient 

1 I " 1 

ols located on the front panel include a power 
4 rhcos:at To id 

neter switch The 


so located on the 


ting torque and a duel 
torque and speed recording 


front panel. The torque scale 
graduated with divi 


' 5 oz-inches 


' in ounce inches and is 
and sub-divisions of 
graduations on the 


from either of the two 
with 


rraduated divisions of 50 
ther scale is graduated 
ids to 10.000 rpm 
dynamometer 
rpm scale and 0.40 hp 
Maximum dissipa 
rating 1s 25 watts 
sorbtion at 0.40 hp, the dynam- 
energized for than 4 minute 
this dynamometer is 
connection is required 
amometer input shaft 
below the te rque s¢ ale 
lord coupling, should 
dyna- 


ired by ‘the 

O00 

10.000 rpm RTI ale 

Watts: continuous 

power al 

ometer should not be 


One of 


more 
idvantages claim l 
peration. Only one 
shaft and the dyn 
the front panel 
ipling ich as a rubbe 
onnect motor to be tested and the 
shaft 
vantages claimed for the dynamometer, in addition 
torque and speed readings are: (1) 
ontrols are on the front of the panel; (2) Tem 
| wnometer power dissipation 
(5) There 
dynamometer ; 


n iltaneous 


is only 


1 
by changes in 
position switch 


for dual range tachometer; (6) No springs are employed 
torque rc adings are positive and accurate within close limits 
The unit may be recalibrated for change in bearing drag 
and windage if testing is to be condi cted at wide ext remes 
of speed where high degree of accuracy is required; (7) 
Salient pole tach generator absorbs insignificant power at 
speeds in excess of 500 rpm; (8) The inertia of the dyna- 
mometer is 310.2 x 10* slug ft? which permits accurate 
readings of low torque. 

Electrical input required to operate the 

-dc; 250 milliamps; 28.7 w maximum. 

Jm of the inhe rent characteristics of the low torque 
tach generator, the minimum speed for proper readings is 
in the range of 500 rpm. Other models of dynamometers 
will be built to measure hp from 1/100 to } hp. 


unit is 115 w 


Duncan & Bayley, 785 Hertel Ave., Buffalo 7, N. Y 


Packing Has Good Rubber And Leather Properties 


leather packing that does 

ility, even after several years 
nnounced by one of the major 
e the first pa king 

uid charact teristics 

sealing ability, 


ompletely impreg 
I 
bond is completed 


mpregnat ion is not 


al rasion 
: : 
capable of op 


1 
porous, nave 


resiliency even after long service. Leather has low frictional 
characteristics but has the sealing ability and resiliency of 
rubber. Rubber cold flows and has a hig h coefficient of fric- 
tion. The difficulty with the plastic resins is that leather, 
being a retrafilter, prevents complete impregnation. In 
this packing, there is about 60 percent take-up. The packing 
an be squeezed double in the hand, and still return to the 
some proportions when released. 

Or advantages may be summarized as follows: 

1. Improved sealing ability, because of the high resiliency 

Ease of assembling, because of the springiness rubber 

\ ide S 

High resistance to oils and solvents. 
í. Resistance to heat as high as 200 deo F. 


CONTINUED ON PAGE 220 
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WRITE FOR PACKINGS BULLETIN 


. . IT DESCRIBES 


VIM LEATHER PACKINGS — Cups, 
flange, “U”, "V''—flat washers, 
discs and gaskets— for oil, air, water 
or gas pressures— in hydraulic or 
pneumatic equipment, pumps, 
valves, etc. Engineered for exact 
needs. Used for all pressures, and 
temperatures up to 200° F. These 
packings provide positive action, 
smooth service, insure long trouble- 


free life and aid production schedules. 


VIX-SYN SYNTHETIC RUBBER 
PACKINGS—supplementing the VIM 
Leather line, permit the centralized 
purchasing of packings for every 
application. The VIX-SYN line in- 
cludes homogeneous and fabricated 
packings, gaskets and adaptors, also 
“O” rings and VIM Leather back-up 


washers designed for use with them. 
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*re’s a Hough?" 


Machine designers with hydraulic and pneumatic packing 
problems can tell you why they come to Houghton for 
engineering aid. 


If you already have, you'll know it is not only because 
Houghton packings are reliable to a degree which many 
say is unequalled. It’s also the plus value of Houghton's 
engineering service which you know you can depend on 
at any time. 

We believe we can say with complete assurance that 
there are practically no hydraulic or pneumatic packing 
problems that Houghton research either hasn't solved 
or can help you solve. 

We don't intend to stop with the many different kinds of 
high quality, uniform packings now available to meet 
practically every condition you may face. New combina- 
tions of leather, rubber, synthetic compositions and im- 
pregnations will be offered to industry as they are developed 
to fit special applications— perhaps one of yours! 

Consult us on any design problem. Write or call E. F. 
Houghton & Co., Philadelphia 33, Pa., for the complete aid 


our engineering staff offers you and your clients 


. . products of 


yice f 


Ready to give you 


on-the-job service .. 
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Plastic Armored Metal Tubing Has Many Uses 


A new plastic armored electrical metallic tubing called 
DeKoron has a 0.020 in. coating of corrosion resistant 
vinyl or polyethylene plastic extruded over standard gal. 
vanized electrical metallic tubing. 

By varying the thickness and composition of the plastic 
armor, the conduit can be given any desired dielectric prop- 
erties. The manufacturer claims that the conduit is imper- 
vious to the effects of moisture, salt air, acids, alkalies, and 
grease, and is immune to normal temperature changes. 

DeKoron conduit is black but special colors can be 
supplied. If desired, the plastic coating can be applied over 
standard rigid conduit instead of galvanized electrical 
tubing. Standard compression type couplings ahd con 
nectors wrapped with electrical insulating tape are used. 

Also available in square, triangular, oval and other 
streamlined shapes is the plastic armored metal tubing. 
Made in a large variety of sizes, colors, and finishes, the 
new tubing can be used in industrial and consumer appli- 
ations, such as in furniture, appliances, garment rails, 
crowd control rails, grab rails, stanchions in transit vehicles, 
automotive parts, and industrial instrument lines. The 
tubing will not crack or flake, and can be applied over 


PI 
seamless tubing or tubing with welded, lap or butt seams. 


Samuel Moore & ( DeKoron Tubing Div., Mantua, Obto 



















METAL TUBE 


PLASTIC ARMOR 
























Split-Flange Clamp Prevents Leaks 





For use in the hydraulic field, a new split-flange type 
clamp has been developed which is said to prevent leaks, 
eliminate threaded joints, and is easy to use. A wide 
selection of sizes is available for use with either clamp 
or pressed-on type couplings in straight or angle styles 
for one or two-wire braid hose from 4 in. through 2 in 
ID. The clamp may be used for high, medium, or low 
pressure service, suction return lines, and others 

The seal of this type of clamp consists of an O-ring, 
which eliminates the need for tapered threads. There is 
no wedging action to cause distortion in valve bodies, 
ylinders, or any other piece of hydraulic apparatus 

In assembly, all that is required is a small, automotive- 
type wrench, giving greater clearance, less effort, and 
eliminating thread compoun. ds 

The clamp has the bolt centers located on the centroid 
so that any applied forces are equalized. 
fnchor Coupling ( Libertyville, lll. 























Small Magnetic D-c Switches v. and a À hp motor load, the in- with other pin plunger switches (made 
ductive load is 3 amps, and the resis- by this company) and contained in 

A series of small magnetic blow- tive load is 5 amps. auxiliary actuator brackets and metal 

out switches is now available for use The switches have the same dimen- enclosures. The switches available 

with high voltage d.c circuits, such as sions as the precision a-c switches. are of the single-pole, double-throw 

those used in industrial equipment, The plastic case containing the switch- type in the following models: MT-4R 

on railway equipment and street cars. ing unit measures 1-}§ in. long, 44 pin plunger; MT-4RL leaf actuator; 

With 115 v, and a 4 hp motor load, in. wide, and 3 in. high, and weighs MT-4RL2 roller leaf actuator. 

the inductive load is 5 amps, and the less than one ounce. The MT-4R pin 

resistive load is 10 amps. With 230 plunger switches are interchangeable Micro Switch, Freeport, Ili 
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ONLY 250 LBS. REJECTED OUT OF 2,000,000 
WITH ASARCO CONTINUOUS CAST BRONZES! 





prominent manufacturer of railroad equipment reports: 
Only 250 lbs. of Asarco Continuous Cast bronze rejected 
out of a 2,000,000 lb. experience ... better properties than 


other bronzes ... scrap losses practically eliminated. 


Chere are virtually no rejects when vou use Continuous 












Cast bronzes. The unique Asarco casting process gives you 
bronze rods, tubes and shapes with fatigue and impact 
characteristics up to 100% better than those of sand cast 
bronzes ... with better tensile strengths, yield strengths and 
hardnesses . . . with no porosity, no hard or soft spots. Asarco 
ideal for use on automatic 


Continuous Cast bronzes are 




















screw machines. 


You can get Continuous Cast bronzes made to order in 


a wide variety of alloys...in standard lengths of 12’... 
lengths 5’ to 12’ on request... lengths 12’ to 20’ on special 


arrangement. 





216 sizes of the standard Asarcon 773 bronze (SAE 660) 
are stocked in 105” lengths for convenience at warehouses 
in principal cities across the country. Distributors will cut 
the warehouse stock to suit your specific requirement . . . 


long or short. 


—À ——— —————————À————————— ——"7)om 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 







Please send me a free copy of the new 12-page catalog 








“ASARCO Continuous-Cast Copper Alloys.” 







Name litle 











West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company ~~ 


OFFICES: Perth Amboy Plant, Barber, New Jersey I 
Whiting, Indiana City — is Zone »tate 


Con panv 
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Regulating Valve Eliminates Hydraulic Voids 


A new flow regulating valve, model 


150, was designed to control the rate 
of travel of a double acting cylinder by 
climinating hydraulic voids in cylinder 





























—* Pump ouf 


opt ration This would occur in lower- 

ing heavy loads where the operating 
ylinder tends to lower faster than the Control 

pump can supply oil to it, or in sys- 

tems where linkage is such that over 
nter operation is involved. 

These valves are particularly de- 
signed for controlling movement of 
actuating cylinders of hydraulically op- 

ated cranes, road graders, lift iuis 
ind other equipment where, under 

rtain conditions, the load tends to 
move the cylinder at a rate such that 
the pump is unable to supply oil to the 
power side of the cylinder fast enough 
to prevent a void being created on that 
Under such a condition loss of 
ontrol of the load will result unless 
the rate of travel of this cylinder is 
ontroll 

he flow regulating valve is installed 
between the cylinder and the main con- 
trol valve. Coatrol of rate of cylinder 
travel is maintained by restricting the 
flow of scavenger oil from the cylinder 
by means of a plunger which is ac- 
tuated by the pump line pressure. At 
the beginning of the operating cycle, 
pressure at port B is applied to the end drop and plunger E under influence of flow from either side of the cylinder 
plunger E, moving it to the left and — the spring will tend to move over to It is built with only one size housing 
opening the oil passage to and from the right to close down the flow Þe- — but with either J in. or 3 in. ports for 
both ends of the double-acting cylin- tween ports C and A. Line pressure a maximum operating capacity of 14 
der. If the rate of cylinder travel is will be restored and control plunger gpm. Others have capacities to 25 

h that the cylinder moves faster will tend to move to the left again to gpm. at pressures of 1000 psi 
than oil can be supplied to it by restore normal flow. This valve is bi- Hedranlic Eexibment ( 

ine pressure will therefore directional and will operate to control 100 E. 222nd St., Cleveland 17, Obi 

















Control Center For Motors Up to 200 Hp 






















A new motor control center, for use sizes 1 through 5, as well as lighting space for wiring. ^ No  threading 
vherever two or more a-c motors (up panels and associated equipment for a through or fishing is necessary because 
to 200 hp, 600 v) are controlled from group of motors. metal barriers which separate the 

tral location, has been developed The center is designed to withstand starter units are easily removed, leav- 
for use in power stations, public build- short circuit stresses up to 25,000 amps, ing a continuous wiring trough. 

S | ills, chemical, petroleum, substantiated by certified laboratory Starter unit replacement is fa 

l, rubber, ore, food, and other pro tests. Its sections, each measuring 20  cilitated by positive-action positioning 
plants. The unit, designed in. deep, 20 in. wide, and 90 in. high, guides which insure correct alignment 

for accessibility, is pre-engineered, join together to form a strong, free- of starter to vertical bus. 
factory wired and assembled, using standing, completely ^ dead-front, Units may be installed from the 
many standard parts and accessories NEMA I enclosed, control assembly. front or rear of the section and are de 

According to the manufacturers, it One of the main features of the new — signed in even multiples of 14 (height 

implified method of installing design is a 4 in. vertical trough (with of NEMA size 1 and 2 is 14 in.) of 


id servicing in a central location a-c cable supports) which runs the full fering a variety of arrangements. 
ombination motor starters in NEMA length of each section, giving ample General Electric, Schenectady 5, N. Y 






7 
me 


] RODU: 
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CAU PCIE Angular Contact Ball Bearings 22.350" x 29.125" x 1.687 


Raceways that make machines winners! 


Flame-hardening only the raceways of bearings, 
removes many handicaps in machine design. 
KAYDON pioneered this technique. Its success has 


KAYDON flame-hardening of bearing-raceways to 
unusual depths (without through-hardening the 
races themselves) permits races to be drilled, 


helped make many machines winners! tapped and gear-cut ... the bearing bulk and 


weight are greatly reduced . . 
ing parts may be eliminated . . . unusual shapes, 
very large diameters, extremely thin sections that 
facilitate mounting are achieved. 


KAYDON flame-hardening has made possible many . many surround- 


special bearings of unusual design, like the 4- 
point angular contact ball bearings shown here 
-« With outer and inner races flanged for mount- 
ing directly to adjoining machine structures . . . 
with gear teeth cut right on inner race, and inner 
races fortified by special protective finishes. 


. AATUUN 


—À MUSKECONe MICHIGAN 
PREC 


These are typical “winning” characteristics of 
KAYDON Special Bearings. Adaptable to many types 
. maybe yours! Call KAYDON. 


of machinery . . 


K.Y00N Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller * Ball Radial * Ball Thrust 
* Roller Radial * Roller Thrust * Bi-Angular Bearings 


ENGINEERING CORP., 


ISIO N | BALL AND ROLLER BEARINGS 
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Temperature Setting Changed Automatically 


For automatic time control, these control units are sup- 
plied with a motor driven cam which will change the tem- 
perature setting with time according to a predetermined 
program. The style 1685 program control unit will take 
standard simplytrol of the 1630 or 4530 series for tem- 
perature ranges from —200 F to 3,000 F. 

The temperature setting cam is driven by a clock motor; 
12 and 24 hour clocks are standard. Other time cycles can 
be furnished for shorter or longer periods. Cams are made 
of light gage aluminum. Radial lines indicate time in hours. 
The cam pattern is drawn with a scriber which fits on the 
follower arm. Cams can be cut easily and quickly. Blank 
cams are inexpensive and the program can be set up in a 
few minutes. 

The instrument illustrated is one of a group that is used 
to control burnout gas furnaces in an investment casting 
plant. Starting at 250 F the temperature setting is increased 
gradually during a period of four hours to 600 F. This per- 
heat drives all moisture from the plaster mold. During the 
next four hours the temperature is increased to 1,400 F and 
held there to melt out the wax pattern. The setting is raised 
to 1,800 F to burn out the iil of wax left after melting. 
Then the temperature is reduced to 1,400 F which is the 
correct heat for pouring. 


All of these changes are automatic with the 1685 


rogram 
control. 


Marker switches can be set to sound alarms at 
certain points in the time cycle or for shutdown after com- 
pletion. Automatic reset will assure continuous operation. 

The cabinet measures 63 x 11 x 15 inches. The front 
door is hinged and equipped with magnetic catch for easy 
accessability to change cams and start the program cycle. 
The unit may be used on the bench as a portable control 
or it may be fastened to the wall or control panel for per- 


manent installations. Knockouts are located in the four 
sides and back for conduit connections. 

Meters calibrated in voltage, current or other values can 
be used in the control, for time control of special processes. 


Assembly Products, Inc., Chargrin Falls, Obi 


Interchangeable Galvanometer System 


A d-c galvanometer system recently introduced has as its 
features: simplified construction, lighter weight with a 
resulting lower cost. Instead of being supported in a large 
| henoli base, the 
sturdy rod supports and protected by a removable aluminum 
cover only 23/32 in. in diameter. Panel mounting holes are 
standard, and because of the small diameter of the suspen- 


coil and its mechanism are mounted on 


sion. enclosure, the system can be used as a replacement 
for most galvanometer systems in common use. 

A knurled knob on top of the case permits accurate zero 
adjustment of the pointer. The knob may be locked by 
tightening one or both of the screws on each side of it. A 
slide lock protects the movement from mechanical shock in 
transit. Known as the type 1951 systems, they are normally 

p omplete with magnet, mounting dimensions and 
' instruments 

ters are available in 4 types hav- 
4; 2; 1; and 0.5 micro- 
gh sensitivity, sturdy construction, 
le them adaptable to 
wherever indication of 
Each unit employs the 


division of 


units ma 


ircults, OF 


t balance is requir l 


taut-suspension moving-coil principle with a scale calibrated 
in 15 divisions of 1 mm either side of center. 

The mountings permit the galvanometer to be substituted 
for many of the systems without changing the magnets 


Shallcross Mfg. Co., Collingdale, Pa 


CONTINUED ON PAGE 2X 


Propuct ENGINEERING 


FEBRUARY, 1952 





T CREATED INCENTIVE-INSPIRED CO-ACTION IN 
IN PR 


© LE Co. 1951 


PROPER DESIGN 
IN WELDED STEEL 
ALWAYS IMPROVES PRODUCT 
AND LOWERS COST 


m 


form / fi 


-Present welded 


steel design. Side mem 


are 


Fig. 4 


me member 
U 4 pees 
i RETAINER FOR 
OL EARING 
SLTED HERE 


MER S ANE 


ve 


Original construc- 


Fig. 1— Original design of machine 


Jeeder roll required pounds of iron. 


3 


Fig. 


STRONGER, MORE RUGGED 


less 


done 


With the Ww elded 
it is now possible 
t9 
and can be 


What little machining is 


how ever, 


M 


-— 
o 
o 
= 
D 
c 
uJ 
T 
Š 
š 


Milwaukee, Wisconsin 


4), 
to utilize self-aligning roller bearings held in 


Fig. 2—Weldesign in steel takes 55% 
less material. Costs 457% less to build 


MACHINE BUILDER SIMPLIFIES 


£ 
= 
c 
<= 
~ 
2 
> 
ui 
he 
o 
X 
š 
» 
ca 


Eliminate Ji rmer breakage tn service. 


ber (Fig. 3), service replacement of babbitt 
less than that of the original construction. 


I he present welded design also affords other 
Ihe shop cost of the welded steel frame is 


N the original design of the side frame mem- 


— 
ed 
I 
e 
vn 
ca 
shed 
c 
pm 
hd 
= 
- - 
E 
z 
^n 
= 
2 
cea 
e 
c 
a. 
I1 
Y 
- 
ec 
ah 
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bearings for cross shafts required extensive 
retainers that are simply bolted to the side 
necessary is done on light, fast machine tools. 


disassembly of the machine. 

frame member. All servicing can be done on 
the job with minimum down time. 
important benefits in manufacture. 

metal is needed. 

Shop assembly is simpler 

with fewer man-hours. 


design (Fig. 


I 


> 


Machine Design Sheets are available to designers and engineers. Simply write on your letterhead to Dept. 32 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 
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Di 


ignated types RAR and RAS, two new developed 
motor starters extend thi scope of the RA magnetic 


starter, also made by this company, to include reversing 
ind multi-speed motors. The RAR (Reversing) and RAS 
(Multi-speed) feature the right angle operating mechan- 
advantages claimed tor this advanced 
lesign are: greatly reduced size and weight wit! 


m. Among other 
| increased 
operating simplified straight-thru front wiring 
ind mor complet: protection of electromoti 

The multi-speed starters type RAS are 


separate winding type rated 110 to 550 v, 


emciency 
equipment 
available 


and 


in 


) phase, 


and 4 pole in sizes 0, 1, 2, 3, and 4. Also furnished 
1 reconnected winding type rated 110 to 550 v, 3 phase, 
» and 5 pole in sizes 0, 1, 2, and 3 


Io be certain that a motor is started at low speed before 
any faster speeds are demanded, a compelling relay is 
uscd. The operator, therefore, is required to push th 
slow button first and then press the high spec l butto 


order to operate at high speed 


Controls equipped with se pucnce relays provide means 


of automatic acceleration with adjustable time delay þe 


tween each step To start the motor or change to a higher 


the desired 
button is pressed and the speed windings are automatically 
and progressively energized from | 


speed with the multi-speed starters, speed 


ow to the higher speed 
Io prevent immediate change from a high speed to 


p, a decelerating relay provides a definite time interval 


to 





A high velocity filter, the airsan viro-crimp, will 


te at face velocities of 300 to 500 fpm at minimum 


air 


opcra 


stance and high efficiency. The filter core is viscous 
type, and constructed of horizontal layers of galvanized wire 
mesh arranged to assure a large filter area with no appre- 
ciable pressure drop. The filter is arranged to have no 


diret opening in th 
large dust holding 
o1 the 


rt beir 


e media, thus assuring peak efficiency, 
apacity and uniform loading. Because 
viro-crimp feature, the air flows into divided chan- 
ig baffled by a There 


ity (within the -500 fpm) a 


filter wall is no specifi 


velo range of 30! t which it 


operate for maximum efficiency 
An important safety feature 1 the hemmed edges of 
tl filter, a feature that provide a smooth surface and 


llows easy handling for servicing. The filters are easily 
cleaned. Drain slots are used to increase drying speed and 


iid in cleaning. The air filters are of all metal construction. 









Magnetic Starter for Reversing Motors 


Air Filter Operates At High Velocities 


a 





4 Size! Nema Type I 
2-speed separate winding 
Starter unit dimensions 


Height 53° 
Width 75° 
Depth 33° 







in the low speed before stop in order to allow the inert 
in a machine to dissipate. This permits stepping dow 
motor speed to reduce a potential fatigue failure in saí 
guarding performance and life of the equipment. 

NEMA type I, steel housing, are available for all around 
indoor use. Type IV weatherproof enclosures are splas! 
proof and are recommended for outdoor use. The type 
VII and IX are explosionproof housings. 


w-Hart & Hegeman El 


Arr é 
Hawthorn St., Hartford 6, ¢ 


103 





y 


108 N. Water St., Milwaukee z 


Air Filter Corp., 







KLING-OIL, a general purpose machin- times. No gumming or build-up will off at high pressures range in - 
ery oil having good metal adhesiveness, result after continued use of the oil. from 4 in. to 36 in. and larger. 1 
is tacky and clings to the moving parts The oil has a SAE-30 viscosity. Mag- purpose of such rubber liners is 
of machinery. Because the oil stays nus Chemical Co., Inc., Garwood, N. J. insure tight closure. The valve, bx 
longer than conventional oils, it is said ~ and blade are of cast iron or cast st 
reduce the number of oilings re- A LINE OF RUBBER-LINED BUTTERFLY with a steel blade. W. S. Rockw 
1, sometimes by as much as five ALVES for operation and tight shut- Co., Fairfield, Conn. 


—————— NED ON PAGE 
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N-A-X AC9115 ALLOY STEEL offers a means of reduc- 
ing the use of critical alloy steels of the “stainless” 
type in gas turbine and similar applications. In 
specific cases it has replaced over half the amount 
of strategic material originally required, with no 
sacrifice of quality. 
N-A-X AC9II5 ALLOY STEEL has high strength and 
toughness values at temperatures ranging from 
70° F. to +1,000° F. It can be readily cold 
formed into the most difficult shapes; its response 
to welding by any process is excellent. It must, 
however, be suitably coated for protection against 
cold or hot corrosion. 


Investigate the outstanding properties and char- 
acteristics of N-A-X AC9115 ALLOY STEEL and, through 
its use, conserve the critical material so necessary 
to our nation. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division e Ecorse, Detroit 29, Michigan 
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Unit Has Fine Control And Accurate Timing 


Ihe type E304 R )botron control box operates a hvdrauli 


! | t : beni dl i 
press, will b imp or breath the press and contro! the length 


of cure time. From zero to 19 bumps can be obtained and 


variably spaced DV the St le ( I pushb ittons on the lk It 
le t 


side of the cycle set-up panel. ' shb»ttons on ihe 


right of this panel determine the rall cut me. A range 


Hit 


selector switch permits a ie. values for 


cach pushl utton so that the contr 
ti 
+} 


the minimum cure time. For examp!] 


consecutive 
me ranges such that the maximum cur e is 8 times 


min value 
for each pushb itton, cures from 5 I ins are obtained 
Moving the range switch to n give 3 
min time values to each pushbu c a cure time 
from 10 to 20 minutes. With the range switch in the num 
ber 4 position time valu f min per pushb tton are 
obtained and the overall time is now 20 to 40 minutes. By 


iní 


using other rpm mot r or slower ranges may 
obtained, and the n times t is a plug-in element, 
changeable in the { | in V t A prot tive fus 
appears in the center of anel tog r wi 
button The hand automati 


inual ( ontroi 


th a reset push 
out thc operator S 

nless thrown hand position 
As the control is c! tri a solenoid valve is also | ult in 
the unit. A built-in pressure switch is also included so that 
iC air in the diaphragm 


ind as this diaphragm 


when it is tim« imp press. t 


| 
top of the pressure valve is exhausted 


iif pressure | al n } 


s th valve is reversed 
1 : 

closing the press imount of water exhausted from th« 
pre sS detern ime h imount of ! 


controlla! lk by idi ! ng the pressure Wi I An à ls intage 
of this method of mp control 1 a mold change to 


l 
nold has no effect on the bump open 


mp opening and this is 


sentially only 


two moving parts in 
1 ther 


e are no cams, fears or a ljust 
Control is aff l through timine by a synchronous 


with telep e type selector switches and a heavy 


power rel he put circuit The manu 


! 
i¢ 


New Series of Heatsealing Polyamide Resins 


the heatsealing polyamide 

or as modifiers for other 

hese prod ictS are code name l 

Polyamide Resin 90, 9 3 95S, and 100S 


resinous 


Resin 90 a hard, brittle res de by the copolymer 


ization of di-and tri-linol acid and other acids with 
: i 1 

ethylene diamin t is resistant to greases, oils, water, alka 

lies mild acid reani vents ind has a melt ng point oI 


185 C. It also serves as a coating for electrical inits, and 
may be used as a molding compound and binder 

Adding a small amount of antioxidant to resin 90, pro 
duces the stabilized | roducts known as 90S, 93S, 94S, and 
95S. At hig nperatures these resins have a gel time 





Because of their heat resistance, the resins are recommended 


for use in hot melt applications. 

Polyamide resin 100 S, is a soft, tacky, plasticizing ty| 
of resin. It is made by the condensation of dimerized ar 
trimerized unsaturated vegetable oil fatty acids with d 
ethylene triamine. It is said to have good adhesive prope: 
ties, particularly for non-porous surfaces, also adheres we 
to metals, glass, cellophanes, paper, rubber and leath 
Because it is compatible with a wide range of materials, 
is a potential plasticizer for resinous products. Mixt 
of polyamide resin 100 with resins 93. 94. or 95 fo: 
very flexible, grease, solvent and water resistance coating 

G ral Mills Research Lal 
E. Hennet 1 M polis 1 Mur 


CONTINUED ON PAGI 
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An infinitely variable carriage and cross 
slide feed is an exclusive feature of the 
new Model HLV Hardinge Lathe. The 
very nature and design of the carriage 
required that it be equipped with a 
motor that is compact, powerful and 
attractive in appearance. Specifications 
called for an instantly changeable power 
feed range of 4” to 7” or, in other 
words, a speed ratio of 28 to 1. The 
torque over this wide speed range had 
to be uniform. 

Bodine’s wide variety of types and 
HP ratings permitted Hardinge Engi- 
neers to select an economical (as com- 
pared to a special type) standard motor 
capable of filling their rigid require- 
ments. The smooth, attractive black ja- 
pan finish and streamlined, totally 
enclosed frame of the Bodine Type 


ASONS WHY | 
DNS 


tment has 
n their original design 
f types and sizes 


their work. As 
otor to give smooth o 


“Our engineering depar 
be of top quality. l 
sufficient number o 
signers flexibility in 
compact, powerful m 
carriage: 


Hardinge Lathe 


Uses a 


NSH-34 shunt wound motor selected 
eliminated the necessity of covering or 
repainting the drive unit. 

Whenever possible, it is economically 
advisable to select a standard motor for 
your application. Over 3500 standard 
Bodine motors—the widest variety of 
types and ratings (1/2000 to 1/6 HP) 
in the fractional horsepower motor field 
—simplifies this task. And when special 
motors are necessary, the wide selection 
of standard types available tends to keep 
the number of modifications to a mini- 
mum. If you have a motor application 
problem, it will pay you to consult 
Bodine engineers. 


found your motors to 
work, you offered a 
ors to give our de- 
ee, we needed a 
peration of our 


of mot 
you can $ 


Hardinge Brothers, Inc. 
Elmira, N. Y 


Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 


| : 
Series wound motor for add- 
ing machines, check protectors, 


motion picture projectors and 
similar applications 


Built-in spur gear speed re- 
ducer motor. Especially de- 
signed for instruments and 
control apparatus 


d M » 
n 
Split-phase induction motor 
with resilient mounting for 
office machines, coin handling 
machines and similar products 


Offered in a variety of types 
for hand driers, communication 
equipment, bog closing ma- 
chines and similar devices 


Worm geor speed reducer mo- 
tor for automatic scales, labo- 
ratory opparatus, sign flashers 
and similar applications 


THE POWER BEHIND 
THE LEADING PRODUCTS 








Bodine Electric Co., 2260 W. Ohio St., Chicago 12, Ill. 


DISTRICT AGENTS 


DETROIT 1, MICHIGAN 
4464 Cass Ave.—C. D. Miller 


KANSAS CITY 6, MISSOURI 
903 McGee Street—T. Pellmounter 


LOS ANGELES 13, CALIF. 
411 Se. Wall $t.—H. M. Hall 


MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., So.—A. C. Jacobson 


BUFFALO 3, N. Y. 
Ellicott Squere—S. E. Shea 


CAMBRIDGE 39, MASS. 
686 Massachusetts Ave.—W. A. Black 


CLEVELAND 3, OHIO 
4500 Euclid Ave.—W. R. Ufelman 


NEW YORK 18, N. Y. 
55 West 42nd St.—H. C. Mayorga 


ROCHESTER 4, N. Y. 
825 Commerce Bidg.—S. E. Shea 


SAN FRANCISCO 3, CALIF. 
995 Market $t.—J. F. Cady 


me — 
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ALS AND PARTIS continu: 


Slip Ring Motor Has Flat End Bells 


Having wide usage on cranes, fans, printing presses, 
and crushers, this new slip ring motor has variable speed, 
and high starting torque, on low starting current. 

The unit features a new arrangement of the collector 
rings and brush assembly which permits complete housing 
in the motor's regular end bell. This new development 
eliminates the traditional protrusion of the assembly and 
reduces the overall length by about 6 in. and cuts down 
on other dimensions of standard squirrel cage motors. 
Protection against arcing and flashing is also offered. 

In addition to these features, flat end bells are used, 
allowing brakes and other equipment to be attached on 
either end using face or flange type mountings, and permit- 
ting units to be mounted in any position. 


l 


Other features include: shorter bearing-to-bearing spac- 


ing, providing greater shaft rigidity; wound rotor con- 
struction immersed in varnish and baked to a rigid mass 
for maximum vibration resistance. 

Ihe slip ring motors are available separately in ratings 
from 3 hp to 15 hp or, in conjunction with gear reducers 
made by this in ratings from 3 hp. to 5 hp. 


\ ompany, 
Large openings are for access to collector rings and brushes 


Alkyd Resin is Fast-Drying and Rust-Proof 


Painting and priming of industrial and consumer goods 
can be speeded by a new Glyptal alkyd resin which air 
dries dust-free in five to ten minutes, and tack-free in three 
t Recommended applic ations include appli 
ance and furniture finishes, primers, automotive and metal 
cabinet finishes, and venetial blind enamels 

Designated as gl 


o four hours 


yptal 7422, the new paint resin is a 


short, pure l-modified alkyd, free of resin, phenolic, 

styren modifiers. The resin is recommended 

finishes requiring fast air-dry or very rapid 

good color retention, adhesion, toughness, 
and solt spray resistance 

he panel on the right, coated with 

rusted and corroded. The panel 

with the glyptal alkyd resin and is 

test was the ASTM standard salt spray 

test of a 20 percent salt solution run at 95 F for 300 hours 

hort-oil alkyds, glyptal 7422 has 

a high tolerance for aliphatic thinners, may be safely thinned 


Unlike conventional 


with proportions as high as 200 percent naptha and petro- 
leum spirits without danger of precipitation or instability 
Also, tests show that for baking enamels, amine resin 
requirements can be reduced 30 percent to 50 percent 


A NEW LINE OF SEALING COMPOUNDS 
for use where high electrical insulation 


densers and 


trical parts 


other 


H. V. Hardman Co.. In 


and low moisture transmission are re 571 Cortlandt St., 


quired, has been found to be useful for 


the sealing and casting of electronic MOULDED 


transformers, coils, con are 


parts. batteries 


pat 


POWDERED-IRON 
now being pro l l 


without lowering hardness below that of conventional 
baking alkyds. Finishes formulated with 7422 can be 
made to perform like styrenated alkyds without tacking, 
and poor solvent and mar resistance. 


General Electri Pittsfield, Ma 


types of ele extending from 0.800 to 3.375 in. out 
side diameters. Made in magnetic ma 
terials for high inductance, and low 
generation of harmonic distortion 
products. Lenkurt Electric Co., 1122 
County Rd., San Carlos, Calif. 


Belleville, N. J. 


TOROIDS 
ed in a size range 


CONTINUED ON PAGE 232 
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IT PICTURES THESE AIR-OPERATED DEVICES 


at 


NeW yay 


INDUSTRIAL AIR POWER 


SES EV HO 









rea 
f 


Air Rotary Air Drill Press Impact 
Presses Work Feeders Vises Feeds Hammers 
- 4 —- ^ 
; 4 es if -— 
kt d j a H | 
: E 5 " £u ; f 
: E * E j ' mT 9». s 
D 95i Se 
Midget —— Single Acting Air-Clamps* Double Acting Air-Clamps* 
Air-Clamps* *AIR CYLINDERS 


Air 
Valves 





C 
Meadmatic Other Air Collet — Air Power 
Timers Work Feeders Fixtures Set Ups 


Cbgpatiua of he fernoua Air Plomp" 


ea 
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AIR Operatéo Devices 


MEAD SPECIALTIES COMPANY 
4114 North Knox Ave., Dept. 0000 
Chicago 41, Illinois 
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Full of suggestions 
FOR FASTER, 
CHEAPER PRODUCTION 


New MEAD AIR POWER 
CATALOG illustrates, de- 
scribes the complete line of 
famous MEAD-DESIGNED 
Air Operated Devices which 
have been speeding work, 


Conscious” plants! 
Get your copy 


America’s most “Cost 


saving time and money for | 



































E out TL 
coupe un remind you 


—or better yet 


mail coupon now! 




















powera cATALOS 
Memo Coupon = 
MEAD SPECIALTIES CO. le i. 
4114 N. Knox Ave., DEPT PE-22, Chicago 41, IMinois 
wed MEAD INDUS. 








Send free « opy 








y of new, í 
TRIAL AIR POWER CATALOG describing the 
complete line of famous Mead air-operated devices 
Name 
Company — 
Address 















_ asEED Mimi EMEFE 
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Controller With One Knob Adjustment 


Ihe transet bi-act controller, a non-indicating, force-bal- 


ing controller with only one-knob adjustment for two 
control responses is designed for applications where it is 
desirable to transmit the measured variable to some re- 
mote location. 

It is adaptable to flow, liquid level, or pressure appli- 
cations requiring fast reset rates and broad throttling bands, 
or applications where derivative action is not essential. This 
controller is another component part of a three-part control 
system made by this company which in ludes the controller, 
transmitters, and the miniature recorder for graphic panel 
installations. 


The controller features: (1) a simplified control circuit 


which pneumatically links proportional and automatic reset 
responses together; (2) one-knob to adjust both propor- 
tional and automatic reset responses so that the processes 
can be brought to a stable condition easier; (5) controller 
action that can be changed quickly without disturbing any 
piping connections; (4) an optional, plug-in type, leakless 
manifold which gives a simple means for connecting or 
removing the controller; (5) rapid controller action that 
is obtained by a large capacity booster air relay; (6) built 
in cut-off relay so that the controllers may be either panel 
or field mounted 

The controller, which has a wide variety of appli- 
cations, measures 74 in. overall length and has a range 
of adjustment of 1 to 200 percent throttling rang and 
automatic reset of O to 10 repeats per minute. It is 
available with or without the manifold bracket 


Taylor Instrument Companies, R 


€ Dc 


Gage Checks Thickness of Tin Plate 


Using a non-destructive method for checking the thick- 
ness of tin-plate, the design of this new thickness gage 
utilizes an X-ray beam 
of the 


which is directed upon the surface 

Ihrough proper kilovoltage con- 
trol of the beam, the tin planting is penetrated, the beam 
striking the steel under it 


sheet under test 


Rays emitted by the iron are 
measured by means of Geiger counters and the intensity 
can be expressed as a logarithmic function of tin plate 
thickness. In practice this is reduced to a reading on a 
printing register. 

In the optical system, the X-ray tube is mounted so the 
beam is defined by a slit and two apertures, and makes an 
angle of 70 deg with the horizontal. This arrangement 
projects radiation onto the tin plate in an eccentric circular 
area, Measuring approximately 2} in. diameter. 

Two Geiger counter tubes are mounted on the same side 
of the tin plate as the X-ray tube at a fixed angle with the 
horizontal. These tubes detect and measure intensity of the 


rad 


ition coming out after it has passe 1 through a collim- 
system which restricts a given 
path in the tin 

The thickness gage ts 74 ft 


je EL 


high. It is rated 6 kva 


ating range the absorption 


61 ft wide, and 5 ft 

ind will handle tin coatings which 

range in thickness from 0 to 150 micro-inches. It is avail 
i 


able as a single unit or as a double unit, to measure tin 


1 
iong 


plate thickness on one or both sides of a steel plate. 


North American Philips Co., Inc 


750 S. Fulton Ave., Mt. Vernon, N. Y 
CONTINUED ON PAGE 234 
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KOHLER ENGINE PRIMER 


KOHLER PRECISION CONTROLS 


Hydraulic - Fuel Pneumatic 


L 


The Kohler Engine Primer will operate tractors, jet engines, military, commer- 


PLUMBING FIXTURES * 


DUCT ENGINEERING 


efficiently at low temperatures, using 
Diesel oil, gasoline, or ether, to start 
internal combustion engines. 

Kohler Co. is a leading supplier of 
precision controls to manufacturers of 


Diesel engines, automobiles, trucks, 


cial and private aircraft, agricultural and 
industrial test equipment. 

Our engineers develop, for volume 
production, valves and fittings suited 
to special applications. Write for 


illustrated catalog. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


HEATING EQUIPMENT 


- FEBRUARY, 19 


* ELECTRIC PLANTS >» 


AIR-COOLED ENGINES » 





PRECISION CONTROLS 


continu 


Easy Opening Clamp For Wire Bundles 


Security for bundles of wire in aircraft, heavy vehicle 
or mobile units is assured by a new wire harness clamp 
which can be opened and closed without the use of tools 
and is built with an interlocking slot and tongue so 1t 
cannot be opened accidentally. The T-shaped tonguc 
inserted by pressure of the hand on the clamp, slips into 
a narrow portion of the slot and is held by lateral and 
outward spring action 

Made to be used singly or in tandem and to hold 
bundles ,%, in. to 1} in. in dia, this clamp meets maximum 
loading requirements for size as set forth by the electrical 
groups in military aircraft 

The clamp offers the following additional features 

I. It can be opened without removal from the structur 
to which it is attached ; 


} 


It can be preassembled to the wire bundle to facili 
tate installation of the completed 
or other structure 


harness to the aircrat 
3. It is suitable for wire bundles which have varying 
dimensions caused variations in the thickness of wire 
insulation 

Í. It is suitable for mounting to the structure by simple 
hand operation with a screw driver 

Additional information on these « lamps may be obtaincd 


writing to the manufacturer 


Interchangeable Magnetic 


Arc extinction in the new Magnette circuit breaker is 
provided by a quenching well, which gives a large contact 
arca and many arcing points that guard against pitting. Heat 
from any arc Causes pressure in the well which then quenches 
the arc to extinction. Tripping of the breaker is affected 
only by the current itself. On simple overloads, the breaker 
has a time delay; but at ten times the rated current or short 
circuit conditions it trips instantly. 

Principle application of the new breaker is in panel. 


ioards handling lighting and appliance circuits, and as a 
ls handling lightin; 1 appl t | 


l 
built-in combination start-stop switch and overload pro- 
tector for electrical equipment. The breaker is available 
in single pole units, 120 v a-c, 15 to 60 amps; or two pole 
units, 120/240 v a«, 15 to 35 amps, approved by Under- 
As it has no thermal elements Its 
rating is not affected by room or panelboad temperature. 


writers’ Laboratories 


AN IMPROVED  PRESSURE-SENSITIVE- 
IYPE PAPER MASK enables fast, accu- 


over the surface is eliminated, as every 
mask exactly fits the area to be pro- 


rate masking for production-line spray 


or brush painting and sandblasting. 
The manufacturer claims as much as 
90 percent reduction in man-hours 
through use of the custom die-cut 
mask. Overmasking down the sides or 


tected. A pressure-sensitive adhesive is 
impregnated on the back of paint and 
lacquer resistant masking paper. Spe- 
ial heat resisting paper for bake ovens 
is available. By-Buk Co., 4314 W. Pico 
Blvd., Los Angeles 19, Calif. 
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VALVE SEATS machined from FM 


10001 nylon rod are said to have an 


estimated life of from 15 to 20 yea 
with improved seating. These se 
may be used in oxygen, hydrogen, a: 
helium regulators, as well as f 
high pressure aircraft check valve 
The Polymer Corp. Reading, P 
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. Unit Heaters 
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Exhaust Fan Guards 
p^ ee 


Oil Burning Heating Appliances 


& 


Floor Furnaces 

Ee 
Air Conditioning Units 
Electric Humidifiers 


Mif 
` 


Electric De-Humidifiers 


"1 


* 


am YE ATI 
Electric Air Circulators 
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NATIONAL- 
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(Con bang 


A 
Ar 
M 












New Parts and Materials continue 
SHOCK ana VIBRATION NEWS | sss: ccs sor sou soi 


BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION Typical applications for this alter 


nate-contact-operating switch are o 
machine tools; circuit transfer o 

j | timers and recording equipment; i: 
safety circuits; and as a limit switcl 
The operation is such that the first 
press transfers the contacts—and th 

| second press restores them. Single 
| pole, double-throw contacts permi 
adaption of this switch to either 




















answer 






TO YOUR SHOCK AND VIBRATION PROBLEMS normally closed or normally open cir- 


cuits. Fast switching is permitted by 




























will be found in this complete family of Barrymounts. | the return-action design of the oper- 
From tiny, ounce-rated unit mounts . . . through rug- ating plunger mechanism, which is in 
gedized bases . . . to heavy-duty isolators for industrial sulated from the contacts. 

machinery . . . Barrymounts meet all your needs. FREE Mounting is either single hole 


mounting by means of a 4 in. threaded 
bushing, or top or side panel mount 
ing with clearance holes for 6-32 
screws. Overall dimensions are 2 in 
FOR AIRCRAFT SERVICE wide, 238 in. high including plunger, 

Catalog 509 describes ALL-METL Barrymounts for use lzy in. deep. The switch is supplied 

at extreme temperatures. Catalog 502-A covers Air- with a cover enclosing the mechanical 
; damped unit mounts and bases. ^ ^ parts. Contacts are rated at 20 amps 


125 v a-c, non-inductive. 
FOR INDUSTRIAL USES 
Catalog 504-B describes the general line of Barrymounts 


rated from 4% ounce to 3300 pounds. Catalog 607 covers a 
the use of Barrymounts with heavy industrial machinery. Raintight Outdoor 


CATALOGS give you details of dimensions, load ratings, 
and military specifications met by these effective vibra- 
tion and shock isolators. 


General Control Q Boston 34, Ma 


sis 
And for SPECIAL PROBLEMS Motor Control Units 
ask the advice of our Field Engineering department, or- Originally designed for use on irri 
ganized to apply our wide experience to your particular gation projects, this new rain-tight, 
needs. outdoor motor control unit is applic 
Address all inquiries to: able to other outdoor motor control f 
jobs. i 


The units consist of a combination 
THE 3 A R R v CORP. across-the-line starter with a circuit 


bresker in a tain-tight eaclosare with 
730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS m E 


a built-in start-stop pushbutton, or 
SALES REPRESENTATIVES IN hand-off auto selector switch. 

The sheet steel enclosure is bonder 
ized for corrosion resistance and is 
finished in gray enamel. A hinged 
cover can be swung open or latched 


Atlanta Chicago Cleveland Dallas Dayton Detroit Los Angeles 
Minneapolis New York Philadelphia Phoenix Rochester St. Louis 
San Francisco Seattle Toronto Washington 
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He checks 8 RADII 


7 ANGLES 


To check this part completely and accurately by usual 
methods, you might need as many as two dozen or 
more different gages—and you still wouldn't be sure 
all corners were sharp, all angles and radii exact. 
There's a much faster, more accurate way to do the job 
completely, one that requires no mechanical gages that 
can lose accuracy through wear. 

On the Kodak Contour Projector, Model 3, you just 
slip the part into a holding fixture and compare its 
magnified image with a *chart-gage" over the bright 
screen. Every detail shown on the drawing is quickly 
and directly compared against the part itself, to close 
tolerances and in one operation. Little training or ex- 
perience is required. 

The part we show here is a relatively simple one for 
an optical comparator. With proper fixtures, charts, 


the KODAK CONTOUR PROJECTOR 


If you want to check precision spur and helical gears in action, 
write for information about Kodak Conju-Gage Instrumentation. 
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in ONE operation 


and accessories, you can measure all sorts of complex 
parts, large or small. Changes in specifications gen- 
erally require nothing more than a corresponding 
change on the chart. 

So overwhelmingly has industry turned to optical 
gaging that production of the Kodak Contour Pro- 
jector. Model 3, the outstanding instrument for this 
method, has been greatly accelerated. Deliveries are 
rapid, and the cost of projector, fixture, chart-gages, 
and accessories usually comes below corresponding 
sets of mechanical gages. To get an idea of the large 
labor savings that the Kodak Contour Projector can 
bring to your inspection problems, 
get in touch with Eastman Kodak 
Company, Industrial Optical 
Division, Rochester 4, N. Y. 


Sales 































simulate copper, 
brass and bronze on products 
like these with 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN 
PROTECTION 


76th 


MAAS * & WALDSTEIN CO. “kanman 
Midwest Div.: 1658 Carroll Ave., Chicago 12, M. - Pacific Coast Div.: Smith-Davis Co., 10751 Venice Bivd., Los Angeles 34, Cl. 
MANUFACTURERS OF INDUSTRIAL FINISHES 


New Parts and Materials 
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and padlocked closed. A neoprene 
gasket around the edge of the cover 
and protective shield at the top of the 
enclosure prevent rain leakage. The 
pushbutton or selector switch, and the 
reset button also are rain-tight. 

A self-indicating slamproof handle 
is provided for operation of the cir- 
cuit breaker. This handle has separate 
positions for on, tripped, off, reset, 
and open cover, and can be padlocked 
in the off position by up to thre 
separate padlocks. 

The starter and breaker are mounted 
on a steel panel, permitting the rc 
moval of the complete interior as a 
unit for replacement or servicing 
Mounting brackets at the top and bot 
tom of the enclosure permit surface 
mounting, and a 1} in. threaded hub 
is provided at the top for conduit 
connections. There are knock-outs at 
the sides and bottom of the enclosure 

When required, one or two control 
relays, a third overload relay, or a 
control transformer can be supplied. 

These starters, designated as class 
11-206-NR, are available in NEMA 
sizes 1 through 5. Standard voltages 
are 220 v and 440 v, 60 cyc, although 
with proper coils the starters are suit 
able for voltages up to 600 volts. 

Westinghouse Electric Cort 


Box 2099, Pitt burgh 30, Pa 


Carbon Soldered To Metal 


A new process makes it as practical 
to solder carbon to metal as it is to 
solder metal to metal. By having this 
unwettable refractory material soldered 
directly to metal supports, it is possible 
to get all of the advantages of carbon 
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to keep 


HELICOPTERS aloft! 


Because a helicopter is air-borne entirely by the 
turning of its rotors, McCulloch Engineers who 
designed this helicopter and supply it to the 
Navy had to be sure that the drive to the rotors 
was, above all, safe and reliable — a drive that 
would not fail when the helicopter was in the air. 


T. special difficulty in designing this 
drive was the extreme compactness required. 

On small diameter pulleys and short center dis- 
tances, the drive must handle 200 horsepower for 1000 
hours at cruising speed and 500 hours at high speed. 
Ordinarily, it would have been impossible to achieve 
these results. 


| 


A Notable Application of Gates SPECIALIZED Research 


However, Gates had developed a V-Belt which 
in thousands of applications had proved to have the 
exact characteristics required for this helicopter drive— 
and Gates had also developed design data which showed 
at once the applicability of this belt. 

It was not by accident, therefore, that Gates 
Engineers were at once prepared to supply a V-Belt 
capable of handling this most exacting assignment and 





VULCO 
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Gates V-Belts are chosen 





S RIVES 


ALL INDUSTRIAL CENTERS | 





—in close co-operation with McCulloch Engineers— 
they developed the drive shown which has most success- 
fully met all requirements. 

Gates readiness to meet successfully any V-Belt 
Drive assignment is possible because Gates runs an 
average of 32,000 hours of testing every week on V-Belts 
alone! (32,000 hours is equivalent to five years of life 
for one belt.) 

And the real value to you of such exhaustive 
testing is this: Laboratory findings are carefully checked 
by tests made under actual field conditions and the 
results are at once reduced to usable data for the design 
of V-Belt Drives to perform whatever task may be 
required! 


Phone for a Gates Field Engineer 


If you have a difficult drive to design, or if some 
drive in your plant is giving trouble, or if you only 
want to be sure what size and construction of V-Belts 
will give the most efficient and the lowest cost service 
on any particular drive—you have only to phone a 
Gates Field Engineer, always near you in all industrial 
centers. 

Just look in your phone book under "Gates 
Rubber." A Gates Field Engineer will come right to 
your plant and put at your service the full benefits of 
Gates V-Belt knowledge and experience without the 
slightest obligation! 


ENG-522 


THE GATES RUBBER COMPANY 


DENVER, U. S. A. 
The World's Largest Makers of V-Belts 


e US and 71 
tries 

















































































with 
"custom" 
precision 

















Orders for Sewall Stock Sprockets carry the 
assurance of complete interchangeability 
and satisfactory performance. Wide range 
of siges. Send for the Sewall Catalog. 





































Prompt quotations on your requirements 
of special gears and sprockets. 









696 Glendale Si. * St. Paul 4, Minnesota | 





Send for Nicholson 


FLOAT BULLETIN 650 


Complete Data on Welded Floats: Diagrams, 
7 Tables, Formulae for Calculating Buoyancies 


steel. Sizes, 2" to 14" diam,, press. to 
4800 Ibs.; standard or special connec- 


The booklet is a standard reference for 
specifiers of welded floats. Nicholson 
furnishes any type for external or inter- tions. Quick delivery on many sizes and 
nal pressures; in stainless steel, Monel, shapes. Nicholson floats are standard 
chromium, cadmium or copper - plated with hundreds of manufacturers 


TRAPS - VALVES: FLOATS 


200 OREGON ST. WILKES-BARRE, PA. 
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continued 


for contacts, small brushes, friction dé 
vices and many other purposes. Fix 
tures necessary for bolting or clampin 
the carbon units in place are elimi 
nates l 

The new method permits welding 
carbon contacts directly to metal arms 
Carbon brushes can be soldered t 
phosphor bronze or beryllium copper 
leaf springs eliminating brush holder 
and shunts 


Vr 


Aerohead Pickup Operates 
At Speeds Up to Mach. 3 


key Ogive Pitch and Yaw Angle oí 
at k pickup, which operates at su' 
sonic and supersonic speeds up to 
Mach 3, has, in operation, the ogive 
and fin assembly swivel on a universal 
joint to face the airstream at all times 

Model 2519 D measures pitch and 


yaw angle of attack in ranges up to 
+20 deg with an accuracy of 0.2 de- 
gree. The ogive is 24 in. long. Model 
25112 is identical with the addition of 
a pitot static tube mounted on the 
ogive. Features of both are high fre- 
quency, and high electrical poten- 
tiometric output of 0-5 v d-c. 


G. M. Giannini Co., Pasadena, Calif. 


Vacuum Tight 
Capacitor Seals 


New chemelec hermetic seals for 
capacitor can sizes from 0.377 in. to 
0.962 in. are available for use where 
severe service conditions such as vi- 
bration, high and low temperatures, 
and thermal shock are to be en 
countered. 

Utilizing a special method of pro- 
ducing a fused hermetic seal between 
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Here’s 124 Pages of Valuable Data 


on STAINLESS STEEL 


Stainless steel is a critical rearmament material. 
As the nation’s mobilization program shifts into 
higher speed, supplies of this vital alloy are 
becoming increasingly restricted. If you're using 
stainless, be sure you make every pound go as 
far as possible. 

Allegheny Ludlum’s new 124-page, case-bound 
Stainless Steel Handbook is ready for distribu- 
tion now. It will help you to select the right 
stainless steel and to use it right. Comprehensive 
listings of analysis, properties and characteristics 


Remouber This ae | 


America must have more 
Scrap to make more Steel ! 


| Get in the Scrap Now! 








FEBRUARY, 1952 


of each type will guide you in specifying grades 
that will do your job most efficiently. Clear, 
concise fabrication data will help you speed 
production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. © Write 


Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 
ADDRESS DEPT. PE-26 


You can make it BETTER with 


Allegheny Metal : 


Allegheny 


c TESTEO, | 
SAINLESS STE, ste) 
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HOOVER HONED RACEWAY* 





















































POLISHED 
Polished Raceway surface 









magnified 100 times os 
used in other boll 
bearings 


* woover HONED 
Raceway surface magnified 
100 times, os used exclu- 
tively in Hoover Ball 
Becrings 

































It's the 
raceway 
that 
makes the 























difference 


HOOVER 


America s eanly 


BALL BEARING 


with Honed Raceways 


90% longer life 
30% greater load 









Amazing Quietness 
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The Aristocrat 
of Bearings 
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New Parts and Materials 





.. . .COftinue: 


teflon, a tetrafluoroethylene resin, an: 
metal, a metal surface is applied t 
the outer edge and center of the seal 
ready for soldering to the capacitor 
can and solder-sealing the lead wir 
vacuum-tight. This design is said t 
simplify assembly, as it eliminates ex 
haust vents. The center eyelet a 
commodates the condenser wire wit! 
a loose fit to allow exhausting prio 
to sealing. 

Because of the elasticity of th 
plastic and the nature of the fused 
seal, the capacitor seals have no acute 
strain point because of unequal rate 
of thermal expansion, as with glass 
to-metal and ceramics-to-metal seals 
Also, resiliency of the plastic permits 
them to withstand severe mechanical 
shock and vibration in service, and 
there is no danger of breakage in 
assembly. 

These seals will not d-c plate. They 
are serviceable at temperature from 

110 F. to 500 F. without appreciable 
change in electrical characteristics 
Because of zero water absorption, they 
are unaffected by humidity. They are 
non-flammable, impervious to 
rosive atmospheres and fungus. 


cor 


U. S. Gasket € 





Surface Temperatures 
Accurately Checked 


A new surface temperature ther 
mometer, which may be easily attached 
to any flat surface by applying a small 
amount of silicone grease, accurately 
checks the outside temperature o! 
pipes, plastic dies, rubber molds, and 
cylinder blocks. The instrument, which 
sticks on the surface being checked 
is also used for getting the external 
temperatures of refrigerators, cold 
chambers, and freezers, to check for 
wall leakage; checking the temper 
tures of journals and other bearings 
and electric motors: and for checking 
ceiling and floor temperatures. 

The silicone grease, used for secur 
ing the thermometer in place, does not 
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TORQUE 


Elastic Stop Nuts with the fiber locking insert assure 
satisfactory locking torque characteristics for normal 
reusability requirements. 





ETEENI 


AA 
V v 


I 


For assemblies that must be locked in place, Elastic 
Stop Nuts with fiber locking inserts guarantee a per- 
manently secure grip—plus ample reusability to cover 
most normal maintenance requirements. 

For assemblies that must be disassembled and re- 
assembled five, eight, ten. or more times during normal 
use, fiber insert Elastic Stop Nuts make the ideal self- 
locking fastener. 

When an Elastic Stop Nut is run on a bolt, the Red 
Elastic Collar hugs the bolt—actually makes a skin- 
tight fit against the entire contact length of the threads 
—and this controlled torque firmly resists vibration or 
shock. When the Elastic Stop Nut is removed 
from the bolt, the natural resiliency of the Red 
Elastic Collar is your guarantee of continuing’ 


torque when the nut is reapplied. TRA 


ESNA 


INSERT 


} be ES es 
A | 


— 


40 


New nylon locking inserts, now available for any 
standard type or size of Elastic Stop Nut, will pro- 
vide more than 200 re-use cycles. 













Now, for assemblies that require constant adjustment 
or frequent disassembly for ¢ hecking and maint 
ESNA offers all standard types and sizes of Elastic 
“top Nuts with the new nylon locking inserts. 


Reusable up to 200 times with remarkably constant 


nance, 


torque characteristics, these new Elastic Stop Nuts 
offer the one-piece construction, the shock resistance, 
and the moisture-seal features that many manufacturers 
now depend upon in the standard Elastic Stop Nuts. 

One of these Elastic Stop Nuts is probably the solu- 
tion to your most troublesome fastener problem. It will 
pay you to look into the self-locking performance of 
Elastic Stop Nuts. For information. write for 
a new, free booklet. Elastic Stop Nut Cor- 
poration of America, 2330 Vauxhall Road, 
Dey 


DE MARK Union. New Jer t. N5-22 


ELASTIC STOP NUTS 
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HICH ANCHOR HIGH SPLINE CLINCH GANG NYLON 
TENSILE TEMPERATURE l : ð CHANNEL CAP 
VYLOMN AND FIBER INSERT TYPES IRE QUALIFIED TO SPEC. iv-VV-S5 





































American: Cueyicar Pang Company, 


" ws w WAR 4.9 wA RW aw 


AMBLER PENNA. 


Technical Service Data Sheet 


Subject: EFFICIENT PICKLING WITH “RODINE”® 
A. SAVINGS POSSIBLE WITH "RODINE" 


TYPICAL CURVES SHOWING THE SAVINGS IN STEEL 
| AND ACID PER 1000 SQFT PICKLED DUE TOUSE 
| OF VARIOUS PROPORTIONS OF RODINE 


——1- — —— 











300 


PER 1000 SQFT OF SURFACE 
SAVING IN CENTS OF ACIDO ANO METAL 


— — 
| | 
-GROSS SAVING (ACIO+METAL) 


eI EIIEMIM 


250 


—" nitas 4 


ANET SAVING (ACIO*METAL LESS RODINE) 


GALLONS ROOINE USED 
200 





0.001 





0.25 0.50 075 1.00 125 1.50 I 
GALLONS LIQUIO RODINE PER 100 GALS. 66°BE SULPHURIC ACIO 


B. TYPICAL APPLICATION OF "RODINE" 


Pickling shell cases in uninhibited muri- 
atic or sulfuric acid contributes to their 
embrittlement and makes it difficult to 
draw them without breakage. By adding a 
small amount of "Rodine" to the pickle bath, 
embrittlement is suppressed and more than 
enough acid is saved to pay the costs of 
the inhibitor. 


WRITE FOR DESCRIPTIVE FOLDER ON "RODINE" AND 
INFORMATION ON YOUR OWN PICKLING PROBLEM. 
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New Parts and Materials continued 
melt and therefore holds the instru. 
ment throughout all ranges of tem 
peratures, providing a good thermal 
coupling between the surface to bi 
measured and the instrument. Also 
furnished with the thermometer is a 
small magnetic clamp which will hold 
it securely in place when applying it 
on steel dies or other ferrous surfaces 
The thermometer may be placed on 
pipes carrying heated or cooled liquid 
by affixing it in place by either the 
magnetic clamp or the silicone greas: 

The thermometer has been thermo 
dynamically designed to produce a 
thermal instrument which indicates the 
temperature from the back of the in 
trument only. A highly reflective 
evaporated mirror on the dial insures 
the thermal element against external 
radiation. The range is O to 300 F 
librated in 2 deg increments. The 
Model 310 surface thermometer is 2 
in. in diameter. 


Phaostron ( 151 Pasadena At 
I Angeles 64, Cali} 


W ater Tight Temperature 
Control Unit 


Desigred to be water, vapor, and 
dust tight, the model V-1C tempera 
ture control unit may be used for any 
temperature from —200 F to 1,400 F 
with standard tubes, and up to 1,800 I 
with special tubes. 

The base is cast aluminum, ribbed 





to save weight, is tapped for 4 in. 
iron pipe size electrical conduit or 
pipe, and is interchangeable with the 
other instrument heads. It is supplied 
with positive snap action micro 
switches, either normally open, nor- 
mally closed for single pole double 
throw. Manual reset switches are also 
available. 
Burling Instrument (¢ 


5 Vose Ave., South Orange, N. J] 


Hi gh Voltage Tester 


The main body of this voltage tester 
is a high dielectric, one piece molded 
case, giving strength and electrical pro 
tection even under moist conditions 
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Ne Free Ride Today ! 


Wind whistling past a 1,800-foot ore bridge runway occa- 












sionally gave this big cable-operated bridge a free ride! To 
prevent this, a set of spring-loaded rail clamps was in- 


stalled on the legs of the bridge, thus anchoring it securely. 





How this DE LAVAL 


Speed Reducer 
helps to do the job! 


Wire rope coiling on a drum, operated 
through De Laval worm gear speed reducers, 
compresses the spring to release each rail 
clamp. The clamps grip the head of the rail 
with a force of more than 192 tons. 

Again, quality De Laval speed reducers, 
built-into latest design machinery, do a stand- 
out job. Want to know more about De Laval 
speed reducers? New Manual GWB-V con- 
tains complete selection data, hp rating tables 
and outline drawings...all set up in easy-to- 
use form. Write for your copy today. 










À 4 | P BUILT TO BE BUILT-INTO 
D E LA A A QUALITY PRODUCT 


DE LAVAL STEAM TURBINE COMPANY e TRENTON 2, NEW JERSEY 






















furnish the 
specifications 
-we'll produce 
the gears... 


Perkins ^^ 7 Gears 
for trouble-free 
power transmission 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS IN ALL MATERIALS, 
METALLIC AND NON-METALLIC: bevel gears, ratchets, ground 
thread worms, spiral gears, worm gears, helical 
gears, spur gears with shaved or ground teeth. 


Perkins 
Machine & Gear 


company 


west. springfield 


massachusetts 





you 
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New Parts and Materials continued 





The one-piece molded case has a 
slotted receptacle on each side which 
provides a test mount for either prod 
When the tester is not in use, the prods 
may be inserted in the bottom end of 
the receptacle, shielding the sharp 
points. 

The new prods have four-inch fibre 
insulators and hardened flat insulated 
steel points sharpened to pierce insula- 
tion. Voltage range covers 110-220 
440-550 v a-c, 125-250-600 v d-c, and 
testers are available for low voltage 
and 400 cyc systems 


Square D Co., 6060 Rivard St., 
Detroit 11, Meci 


4 Pole, Double-Throw 
Relays For Aircraft 


The new Diamond H 4-pok 
hermetically sealed miniature double 
throw relays for use in aircraft, have 
been designed to meet the USAI 
specifications MIL-R-5757, and other 





requirements. Applications for air, 
marine and ground include: guided 
missiles, rockets, supersonic and high 
altitude aircraft; radar, geophysical 
apparatus, and other devices in which 
it is necessary to provide light weight 
and miniaturization under conditions 
of high or low temperature, vibration 
and shock. 

Test data sheets are said to show 
that the units give operational shock 
resistance in excess of 50 G’s, while 
tested models have withstood up to 
64 G's with a coil power consumptio: 
of 1.5 watts. In the vibration test, the 
unit Operated under vibration in ex — 
cess of 40 G's, and withstood mechani 
cal shocks of 120 G's. The relay wil! 
operate at altitudes up to 80,000 ft 

Contact ratings are 2 amp, 28 \ 
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; HYDRAULIC VALVES- 










MODELS FOR 
EVERY NEED! 










to meet the requirements 


of any circuit 
offered in 


1500 P.S.1.— 3000 P.S.I. 
for most models 


Five piston designs | 





Six types of operation 
= hand. foot. com 
solenoid, « pressure 


air press ire 
Four types of action 


—standard, spring 
return, spring centered, 
ball detent 


Seven sizes available 
—"", 98", A", 34" 
l^, 14^, 1A" 


, 


















Rivett 4-way Valves feature a "floating piston." You can plan à more efhcient hydraulic. cir 


This piston fits extremely close in the volve choosing from the wide selection of Rivett val 
bore by the fact that its fit is independent of - bis i 

Every type of control is available, both direct ar 
the fit of the valve stem in the valve covers. : 


remote, including sequence, shut-off, che k, r« 


"O" Ring Stem Seals “O” Ring Cover Seals — 
Reduce Friction No Gaskets 


Large Passages Provide Unrestricted "y 


unloading, flow control and pilot. Not only does 
this Rivett variety assure you of a better oper 


$ 


system, but it also offers far greater latitude in des 


With Rivett you get the help of experier 


tributors, who will assist in laying out thé 


best suited to your operating requirements 


RIVETT LATHE & GRINDER, Inc. 


Hardened Floating Piston — Alloy Body Castings 
Tu " DEPT. PE-2, BRIGHTON 35, BOSTON, MASSACHUSETTS 


Precision Fitted 





furnishes a complete power package 





VALVES © CYLINDERS e POWER UNITS 


7 
rs , Air and Hydraulic 
All sizes and types 
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FOR HIGHER EFFICIENCY 


in high - pressure 








DENISON 
dnOllica 


Meet Circuit Needs to 5000 psi 


Í. DENISON'S SURGE-DAMPING CONTROL elimi- 
nates shock without affecting other circuit functions! ee 


the size of a garden-hoze nozzle, it is easily installed in any 
circuit, Adjusts automatically to any working wide 
acts with split-second speed . . . can't retard cycling speed. 


2. One of the many Denison high-pressure high-volume 
pumps for either constant or variable volume delivery. Vol- 
ume control by stem, handwheel, or pressure compensation, 
Capacities: 2 to 35 gpm. Simplified axial-piston design — 
rugged, dependable, highly compact. 


3. Spool sticking is eliminated in long-cycling, high-pres- 
sure operations by Denison’s pilot operated 4-way Solenoid 
Valves. Using system pressures to move the spool through 
either internal or external pilot action, they assure smooth, 
quick positive action under all conditions. 3," and 11/5" sizes. 


Denison has the answers to today’s increasing needs for com- 
plete packaged power units built for long life and extra 
efficiency in high pressure oil-hydraulic systems of almost 
every type. Write for information on HydrOlLic Pumps, 
Valves, Controls, Pumping Units, Fluid Motors and other 
components or for recommendations on your specific needs! 


The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 


Pumps and Controls 











oil - hydraulic circuits 


Pumps and Controls 
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New Parts and Materials continue 


d-c, 2 amp, 115 v, a-c including 4 
cycle; inductive, non-inductive ar 
motor loading. Contact overload 
ing is 12 amp, 28 v; 20 sec. Spe 
relays can be supplied with resistan 
ranging from 10 ohms to 20,000 oh: 


on the coil. Drop-out voltage is 7 M 
or less. Soldered connections 
plug-in terminals may be us Fc 
Transit time is approximately o: 

millisecond, and the units are s n 
to be free from chatter and resonan Pi 


Insulation resistance is in excess « 
500 megohms. The finish offers go M 
resistance to acids and salt spr 


Operating temperature range is fr M 
minus 65 C to plus 200 ¢ 
ot 
The Hart Mi ( 
110 Bartholomew Ave., Hartford, ( M 
rR 
Unit Magnetizes tic 
^ E Pe 
Odd Shaped Parts 
. TET M 
Ihe model LG5 Electronic Magn 
tizer is a compact, self-contained ign 
tion controlled unit for magnetizit GI 
simple and complicated shapes of per di 
th 


manent magnets. Complex assembli 
such as p-m motors, meters, magneti M 
phono-cartridges, magnetic pulleys 
novelties incorporating pm 


magnets, etc., can be magne tized t A 
the maximum possible intensity aft e 
final assembly. Adjustable intensit M 
of magnetization, automatic voltage 
regulation, manual and remote con Y 
trol and automatic timing of magnetiz F; 
ing pulses are some of the features M 
lao Klein-Electronic í04 S. L ‘By a At 
Lo. Angeles 16, Call} FA 
M 
, ; N 
Flexible Refrigerant 
Hose Assembly " 
Because it contains no metal, a new A 
type hose assembly for iliis s Py 
unaffected by repeated flexing, and C 
will withstand the vibration and to: le 
sional stress that fatigue metal lin 
Besides absorbing vibration and red Ay 
ing noise, the lines flexibility pern 
servicing of pull-out units. The cent NI 
tube is of compar, which is impern ni 
able to Freons, and Methyl Chlorid Hi 
The compar tube has two coverings 
reinforcing braid, a bonding agent, and A 
a synthetic cover 
The assemblies are equipped w 19 
gas tight fittings and are available Al 
1, 3, 4 and 3 inch hose ID. These á 
semblies have the Underwriters’ I 
oratory approval for factory insta M: 
tions in self-contained refrigerat 
systems containing not more that 
lb of a group one refrigerant f 
Resistoflex Corp., Bellevi Yo 
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MEETINGS| AYQROUM RESULY DOS IT 


February 18-19 with constant advancement in designs and methods 
























































NATIONAL ASSOCIATION OF ALU- 
MINUM DISTRIBUTORS—First Annual 
Meeting, Drake Hotel, Chicago, Ill 
February 25-26 


MATERIALS HANDLING CONFER 
ENCE— Technical Extension Division. 
Purdue University, Lafayette, Ind. 


March 37 


AMERICAN SOCIETY FOR TESTING 
MATERIALS Spring Meeting, Hotel 
Statler, Cleveland, Ohio 


March 11-14 


SOCIETY OF THE PLASTICS INDUS 
rRY—Fifth National Plastics Exposi 
tion, Convention Hall, Philadelphia, 
Penna. 


March 17-21 


AMERICAN SOCIETY OF Toor EN 
GINEERS—Annual Meeting and In 
dustrial Exposition, Chicago Amphi 
theatre, Chicago, III 


DENISON 
o 


March 18-19 


Pumps and Controls 


STEEI FOUNDERS SOCIETY OI 


AMERICA—Edgewater Beach Hotel, Shown on Opposite Page are Typical Examples 


Chicago, Ill. Applying the full advantages of oil-hydraulic equipment to new 


March 22-April 6 requirements that play a major part in today’s fast-moving indus 


4 cd 


g à trial progress, has been the work of a continuous research and 


n _ CHI — INTERNATIONAI [RADI development program at Denison for many vears. 
FAm—Navy Pier, Chicago, Ill. 





- As a result, press ec quipment has been reduced in bulk and com 
March 30-31 plexity . . . its spee d and efficiency have been increased fot all 
> t 
PACKAGING MACHINERY MANU- types of production jobs .. . and - developed E — 
i FACTURERS INSTITUTE—Semi-Annual omen features slash costs : on pens = proc — jobs 
Meeting, Hotel Dennis, Atlantic City, Pumps of improved design, with full emphasis on efficiency at 
N. J i high pressures, are now a reality. Greater accuracy has been incor 
: porated into pressure controls for all types of circuit needs up to 
April 1-4 5000 psi. Tooling designs and methods that reduce scrap losses, 
NATIONAL PACKAGING EXPOSITION boost production rates and improve the quality of work are now 
IEW AND CONFERENCE ON PACKAGING, in wide, daily use because of procedures developed at Denison. 
223 PACKING AND  SHIPPING—Atlantic Recently, special research in applying high-pressure hydraulics to 
at City Auditorium, Atlantic City, New new and bigger commercial and defense-production needs has 
Jersey. brought remarkable gains in many phases of industry. 
n : : . , 
April 21-24 Tbis continuing researcb program has made Denison a preferred 
: ‘w, imp quipment, better methods, and advanced 
SOCIETY OF ‘AUTOMOTIVE ENGI source for new, im] roved equipment, bette thods, an« c 
ero E ideas — like the valves that eliminate hydraulic shock and spool- 
NEERS—National Aeronautic Meet- icki d ibed h l Y aue De ned 
i - ; : í 7 > age. í € ‘niso 
ng and Aircraft Engineering Display, | i io pas e e the opposite page. Fou can count or 
Hotel Statler, New York City | or better hydraulic equipment. 
s of iii — 
and April 29-30 L WATCH FOR NEW PRODUCTS TO BE ANNOUNCED SOON! d 
MET 2 ; 
METAL POWDER ASSOCIATION The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 
F 1952 Metal Powder Show and Eighth 
Annual Meeting. Drake Hotel, Chi 
ago, Ill. 
May 5-16 


BRITISH INDUSTRIES FatR—-London " ^ B 
id Birmingham, England. New York | 0 ] E y 4 | H q p 
fices, 30 Rockefeller za, New | dis rauiic ul m e n t 


Plaza, 
York 20, N. Y. 
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SCREWS - BOLTS - NUTS 
SPECIAL FASTENERS 


Help Lower Unit Production 
Cost to Meet Competition 


asc LAMY p 


Simplified screw driving, bolt set- 
ting and nut running mean lower 
unit cost. This is possible with 
Pheoll products because they are 
inspected through all manufacturing 
steps irom ci il wire or bar stock to 
the finished product. 

All threads, whether rolled or cut, 
are carefully gauged to American 
Standards. Screw and bolt heads are 
formed, slotted or recessed to meet 
rigid engineering requirements. Over 
all quality of the finished product is 
uniformly high. Precision head forma 
tion on all bolts as well as engineered 
slots and recesses in all screws means 
less wrench and driver slippage. 

Pheell engineers will recommend 
the correct type, size and finish of 
standard or special screws, bolts and 
nuts for your needs. 

WHAT PHEOLL INDUSTRIAL 
FASTENERS MEAN TO YOU 
e Sim; 


issemblie 


ind speedi Machine Screws 


pecially 


mass production Knurled Nuts 


@ — Write for literature 


SCREWS > BOLTS © NUTS 


ENGINEERING 


ABSTRACTS 


Gas Turbine Bearing 
Lubrication Problems 


\bstracted from “Lubrication—Bearing 
Problems In Aircraft Gas Turbines” by 
E. M. Phillips, General Electric Co., Me- 
chanical Engineering, December 1951. 


[HE SUCCESS OF THE GAS TURBINE, 
| that of any other high speed ro- 
uing apparatus, is dependent upon 
ost careful attention to the design 
and application of each of its parts 
No part or detail can be considered 
unimportant or exempt from this rule. 
The gas-turbine main shaft bearings 
and their lubrication cannot be con- 
sidered an exception. The extensive 
damage resulting from failure of a 
bearing designed for supporting a 
high-speed rotor easily can force the 
indonment or expensive redesign of 
init other-wise satisfactory. 
Phe requirements for most bearings 
ting a high-speed rotor might 
1 as follows: 


Ability to support the imposed 


Minimum power loss 

Minimum wear 
i. Minimum scuffing and_ pitting 
mage 

Avoidance of excessive vibration 
hese criteria assume the presence 

ficient lubricant to prevent me- 
lic contact and to carry away the 
l Howeve Es be wings de- 


ened for aircraft gas turbines and the 


it gyencrate 


lubricant for them must satisfy much 
than these basic requirements 
erate satisfactorily at any 

twe 65 and +250 

Because of the weight 

the high cooling-air tem 

high-speed jet-propelled 

omes difficult to main 

limit in many 

mes desirable 

cased to at least 

ine must start and 

TIT without excessive 

uirement and with an amb 

it any point in the 

I 5 F to +160 F. Be- 
f the feedback of heat from the 
buckets, the turbine bearing 
temperature in the neigh- 
{50 to 500 F after shut 
ifter the flow of lubricant 
This results in the evapo 

wly all lubricant remain- 
aring and oxidation of the 
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FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


PUMPS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


AULA 


C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


PUMPS 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


& MANUFACTURING CO., INC. 


19664 JOHN R STREET 
DETROIT 3, | MICHIGAN 


WRITE FOR! CATALOG 
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“Costs cut, output tripled with 
Irvington No. 123 Varnish”? HANOUIR 





Chem. & Mf 


"We've improved the quality and cut the production cost of our 
transformers by impregnating the entire transformer with IRVING- 
TON No. 123 Internal Curing Varnish.” That's the statement made by 

Mr. N. J. Frizen, Plant Manager of Hanovia Chemical and Manufac- 
turing Co., the world’s largest producer of ultra-violet equipment for 
industry and the medical profession. 

“Fast baking schedules possible with No. 123 have enabled us to triple 

the output of our ovens. We're sure of a thorough cure even on these 
speeded-up schedules—we ve found that with No. 123 there’s no danger 
of wet. sticky interiors.” 


Here are some additional advantages of No. 123: 


Excellent flexibility and oilproofness. Good resistance to moisture 

and chemicals. Firm adherence to underlying surfaces. Integrated 
bonding of units to withstand stress and strain. Long life at tempera- 
tures up to 130° C. 


Get the full story on this outstanding insulating varnish—mail the 
coupon for technical data sheet, 


90000000000000000004090909090 996—629 


Send this convenient coupon today | Irvington Varnish & Insulator Co. 







| 6 Argyle Terrace, Irvington 1l, N. J. 
dh | Gentlemen: 
| Please send me technical data sheet on Irvington 
| No. 123 Internal Curing Insulating Varnish. 
Name Title 
l am 
Co ) 
VARNISH & INSULATOR COMPANY — 
ə Street 
Irvington 11, New Jersey | 
: [ i : : yo City Zone State 
Plants: Irvington, N. J.; El Monte, Calif.; Hamilton, Ontario, Canada  , 
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If your product requires Engineering Abstracts... -continued 


remainder on the bearing surfaces. In 


* 
the valving of starting up a bearing coated in this 


e 4 " manner, it must not suffer damage 
while operating prior to the flow oí 
hard-to-handle fluids eee aiik being nun to the bear- 
ing. During airplace maneuvers the 
bearing must carry radial loads as high 
as fifteen times normal gravity, and 
maximum thrust loads at somewhat 
greater than fifteen times normal. The 
bearing also must accommodate a con 
siderable angular movement of the 
HILLS-MCCANNA rotor during these maneuvers. 
More recent designs of journal-type 
NET, bearings shown in Figs. 1 and 2 have 
Saunders p been applied to aircraft turbosuper 
chargers. Fig. 1 shows the application 
diaphragm valves rete Econ ten journal bear- 
g which is machined so as to provide 
a bell-mouth effect for extra clearance 


provide 


the answer 


THIS SIMPLE PRINCIPLE 
ASSURES POSITIVE 
LEAK TIGHT 
VALVING 


Leakproof valving of air... 

corrosive materials ... slur- Fig. 1—Turbosupercharger Journal bear- 
ries... solids... volatile and —— 

viscous substances 


ills-McCanna 
Hills-McCanna Diaphragm Valves can Compressor is raised, lifting dic. 


eliminate the problems involved in valv- phragm by means of a stud molded 
ing many of the so-called "hard-to- into the material. 
handle" fluids. By employing a simple 
pinch clamp principle, HllsMcCanna 
valves put an end to leakage, repacking 
and contamination. 
Hills-McCanna Valves are available 
handwheel or lever operated or for 
operation by pneumatic or hydraulic Compressor and diaphragm par- 
cylinders, diaphragm motors, electric tially lowered. Compressor design 
motors, etc. Choice of 14 diaphragm guides and supports diaphragm. 
materials, 49 body materials. Sizes from Fig. 2—Tubosupercharger bearing 
38" to 14". Suitable for pressures to 150 floating sleeve. 
psi., temperatures to 180° F. (higher with 
special materials). Screwed or flanged " at the ends to accommodate the angu 
connection: LA lar movement of the shaft during air- 
Write for Catalog V-52, HILLS- l plane maneuvers. In order to call at- 
McCANNA CO, 2444 W. Nelson St. Compressor presses diaphragm tention to this feature, the bellmouth is 
Chicago 18, Ill w— against weir, pinching off shown somewhat exaggerated. 
flow and making a tight seal. Fig. 2 shows a floating sleeve type of 
journal bearing. This bearing has two 


ETE RTE ATOR m Is eae theoretical advantages: (1) lower rela 
wc MT nro Be ayo f PA 17 g Ee ea te Re tekst: ire . c 
D o edi. m ar 2 ja PEL aM tive peripheral speed because of the 


rotation of the sleeve at partial speed, 


H ' LLS -MCCANNA | and (2) additional freedom to accom 


modate the angular movement during 


saunders patent diaphragm values maneuvering, because of the increased 
Both of these 


I total oil-film thickness. 
Also Manvfacturers of Proportioning Pumps designs proved satisfactory for de 


Force Feed Lubricators * Magnesium Alloy Castings | velopment in turbosupercharger appli- 
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DIE CASTING 


washes out the 


production "buo," 


Montgomery Ward's modern wash- 
ing machine with gyroscopic drive 
—a gearless mechanism designed 
for trouble-free service. (Built for 
Montgomery Word by Apex Elec- 
trical Mfg. Co., Cleveland, Ohio) 


CASE HISTORIES FROM 
MT. VERNON FILES 


Die Casting eliminates those gloomy high cost 
factors that often threaten to “soak” you plenty once 


did not represent the minimums ottainoble— yet it is cer 
tain that only die casting could effect the large savings 


your projects begin to take shape on the drawing board 


For instance, it was the reduced cost of produc- 
tion, without sacrifice of quality, that determined the 


realized 


Before you schedule a manufacturing procedure profit 
by consulting with us. We ve helped many a producer 


makers of Montgomery Ward's "Supreme" Automatic Wash 


to wash out high costs from his production picture and 
ing Machine to specify die casting 


obtain better products to boot! We'll gladly put our expe 
The aluminum basket hub (A) was originally sand rience and facilities to work for you 
cast. Die casting has reduced the initial cost of the casting, 


and cut machining costs 

The main bearing carrier (B) was originally a steel tube 
and flange, arc welded. Redesigned for die casting, this 
part is produced at a saving of approximately $2.50 

The cam collar (C) was originally turned from steel 
bar stock. Die cast, the item costs approximately 60« less 
to produce 

The portion of the lid hinge (D) was originally cast 
brass. As an aluminum die casting, about 25« have been 
pared from its production cost 


While it may be noted that prior to the adoption of 


MT.VERNON 
DIE CASTING CORP. 


die casting this washing machine was not in high volume MT VERNON NEW YORK 
production—and, consequently, initial unit costs probably 
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industrial control: r heat treating 


BOX 7, CENTERBROOK, CONN. 
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¢ shaft 
= 


Fig. 3—Airczaft gas-turbine bearing 
journal type. 


tions. The disadvantages of hig 
power loss (than for antifriction be 
ings) and higher low-temperat 
starting-torque requirement, toget! 
with limited provision for ang 
movement of the shaft during man 
vering, make their application, 
presently designed, to aircraft gas t 
bines very questionable 

The author's company has foui 
that for aircraft gas-turbine appli 
tions ball and roller bearings best me 
the requirements. In the early develo 
ment of one unit, babbitted jour: 
bearings with babbitt facing on onc of 
the bearings for supporting thrust we 
used. This is shown in Fig. 3. How 
ever, because of the high power losses 
and the high starting-torque requir 
ments due to the main shaft and ac 
sory gear-drive journal bearings, 
design was modified to utilize ball a: 
roller bearings throughout for the p: 
duction model. The ball and ro! 
bearings for some units have been | 
ricated by an oil mist wherein a n 
ered oil supply is fed into an atom 
by an air jet at the nozzles lubrica 
each of the 


¢ shoft 


Fig. 4—Aircraft gas-turbine bearing 
mist-lubricated, metered at bearing. 


Fig. 4 shows such a system in wl 
the metering nozzle is adjacent to 
bearing, while Fig. 5 shows a des 
in which the oil for each of the | 
ings is metered by a common m 
point regulator. Because of the | 
tation is bearing cooling, the diffi 

(Continued on Page 258) 
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Stock Pumps with 
"Custom-Made" 
Performance... 


Nos. 53 and 55 
ROTARY GEARED PUMPS 
with Helical Gears and RollerBearings 


Sraooth, quiet operation . . . uniformly dependable 
flow ... extended pump life without maintenance 
troubles! These are advantages you can count on, 
when you specify Brown & Sharpe Rotary Geared 
Pumps with helical gears and roller bearings as origi- 
nal equipment for hydraulically-operated machines. 

Designed with extremely accurate helical gears 
and roller bearings, Brown & Sharpe No. 53 and 55 
Pumps have served as standard equipment for low- 
pressure hydraulic systems on a wide variety of ma- 





for hydraulically- 
operated machines 





chines, such as stokers, shoe machinery and machine 
tools and also for many transfer applications. 

Capacities: No. 53—4 to 23.3 gals. per min. at 
0 lbs. pressure; No. 55—9 to 34.1 gals. per min. at 
0 lbs. pressure. Direct drive, or may be driven by 
pulley or gear. Run in one direction only, either 
clockwise or counterclockwise. 

Write for Pump Catalog containing complete speci- 
fications. Brown & Sharpe Mfg. Co., Providence 1, 
KR. I, U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe =s 
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The /VZt V ALVAIR cin 
SOLENOID 
PILOT VALVE A 


ENS 
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in a New Valve PRICED ATTRACTIVELY; 
€ OVER 20,000,000 CYCLES 
* CORROSION-PROOF 
€ NO OVERHEATING 
9 MANIFOLD MOUNTING AVAILABLE 


SIZE: '4'"" pipe tap, 
orifice Vs'' or 3/16'*. 


Fig. 5—Aircraft gas-turbine bearing 
mist-lubricated, metered at regulator. 


The NEW Valvair Solenoid Pilot : N 
Valve is offered in 2-way and 3-way models, normally 

open or normally closed. Coils are completely 

sealed. Only two moving parts: spring and plunger. 

Valve life is almost unlimited. 


VALVAIR CORPORATION © 961 Beardsley Ave., Akron 11, Ohio 


Affiliate: Sinclair-Collins Valve Company 
Write for new 


Bulletin E-2. 


EM 


Fig. 6—Aircraft gas-turbine bearing — 
a solid-oil-jet-lubricated type. 


of separating the oil from the air or 
handling the large return volume of 
mist, and the resulting high oil-con 
sumption rates, these systems have been 
replaced in the author's company by when 
solid oil-jet lubrications in aircraft gas 
them. 
turbine applications. However, both 
the systems illustrated in Figs. 5 and 6 produ 


Made of fewer parts, each part of specially 
selected steel, individually hardened for a 
specific purpose — they last longer. 


Keep 


| CURTIS uNivERSAL JOINTS 


the only 
Universal Joint 
with the 


Fal 


—— Lock Ring 
d 


potente 


Not only do they give efficient service for a 
longer period of time but they are easier to 
install, quicker to assemble and disassem- 
ble. 14 standard sizes to choose from — with 
either solid or bored hubs. Facilities im- 
mediately available to produce specials to 
specifications. 


ONLY CURTIS OFFERS ALL THESE ADVANTAGES 
Availability — 14 sizes always in stock. 

Simplicity -— ies oi ‘usher construction. 
Government Tests = complere equipment for govern: 


ment tests in our plant. 


Write today for free engineering 
€ data ond price list 


CURTIS UNIVERSAL JOINT CO., INC. 


6 BIRNIE AVENUE SPRINGFIELD. MASS. 


As near to you as your telephone 
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performed satisfactorily, except as in 
dicated by the foregoing limitations 
Fig. 7 shows the antifriction-typ« 
bearings with solid oil lubrication 
In this design lubricating oil is fed 
through a nozzle adjacent to the ball 
or roller bearing and directed toward 
the clearance between retainer and 


= 
Fig. 7—Aircraft gas-turbine — solid-oil- 
jet-lubricated by anti-friction bearings. 
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liquid 


rain, : 


Centi 
wide 
applic 
avail: 
requi 
with | 





— SPLASHING & 


Keep the vital parts of your motors dry —even 
when the full force of a hose is turned directly on 
them. Century Splash Proof motors eliminate 
production losses due to dripping or splashing 
liquids or falling solids. They also protect against 


rain, snow, sleet or hail on outdoor installations. 


Century Splash Proof motors are available in a 
wide range of types and sizes for all popular 
applications. Other types and ratings are 
available to meet your electric power 
requirements. You can specify Century motors 
with confidence. 


1 to 7‘ HP Direct Current 
Splash Proof Motor 


30 to 100 HP Type SR Slip 
Ring Induction 3 Phase Splash 
Proof Motors 


3 to 25 HP Type SR Slip Ring 
Induction 3 Phose Splash 
Proof Motors 


Century motors are built in sizes V& to 400 horsepower 


yes 


Century 7'/2 HP Type RS Single 
Phase Repulsion Start Induction 
Brush Lifting Splash Proof 


150 to 400 HP Type SC Squirrel 
Cage Induction 3 Phose Splash 
Proof Motors 


} to 125 HP Type SC Squirrel 
Cage Induction 3 Phase Splash 
Proof Motors 


1 to 20 HP Type CS Capacitor 
Start Induction Single Phase 
Splash Proof Motor 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Lovis 3, Missouri’ 


Offices and Stock Points in Principal Cities 
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WHY NOT 


cast a 
magnesium 
mousetrap? 






Maybe it IS a lousy idea 
On the other hand, maybe it's as practical as using cheese 
for bait 


Frankly, we ha 
thinking cap on tight, to figure it out one way or the other. 
Maybe the mice wouldn't go for it 


ven't gotten out a slide rule or put our 


But we do know a 


or aluminum after military requirements are satisfied. 


t of things WILL be cast in magnesium 


A lot of things no one ever thought would be 


So whatever vour plans are; whatever directions they might 

take; whatever products you might have on scraps of paper, 

in preliminary drawings, or just plain ideas-on-the-brain 
keep an open mind in terms of magnesium or aluminum 


in sand-cast, semi-permanent or permanent mold form. 
Particularly Well-Cast castings 
Naturall 


Well- Made Wood and Metal Patterns * Ampco Bronze Castings 





THEWELLMAN BRONZE & ALUMINUM CO. 


2519 EAST 93rd STREET* CLEVELAND 4, OHIO 
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Engineering Abstracts continue 

bearing race. A small part of this o 
enters the bearing and lubricates tl 

rolling and sliding surfaces. The re 
mainder is deflected by the retainer an 
races, carrying away heat and coolin 
these bearing parts. The amount of o 
supplied to each bearing is controlle 

by orifices sufficient to maintain a saf 
operating temperature limit at the bear 
ing. The oil also must keep the pow: 

loss in the bearing and the amount o: 
heat which must be removed in the « 

cooler to a minimum 


Viscosity of Lubricants 


Since the power loss in a bearit 
and also the starting torque requir 
become greater as the viscosity is ir 
creased, it is desirable to use a lubr 
cant having as low viscosity as possibl 
consistent with load-carrying ability 
and freedom from evaporation or boi 
ing off of the lighter constituents at th 
higher operating temperatures c: 
countered. This led to the use of 
petroleum oil having a viscosity of 1: 
centistokes at 100 degrees Fahrenheit 
(Army-Navy Aeronautical Specifica 


tion MIL-O-6081, Grade 1010) for 


many of the jet-propulsion gas tur 
bines. However, because of the hea 
loads on gearing and the wear char 
acteristics of the gears, especially dur 


ing early running, most builders oí 


propeller- propulsion gas turbines have 
found it necessary to use a heavier o! 
in these units. Such an oil with wear 
improver additive ( MIL-O-608t( 
Grade M) has been applied. 

The experience of some aircraft gas 
turbine builders has pointed to a nec 
of a higher-viscosity lubricant for ope 
ation above +- 20 F and of a still highe 


V 


viscosity with load-carrying additive 
where heavily loaded gears are in 


volved. The experience of the author's 
company indicates that with accurately 
cut smooth gears, scuffing at high loads 
occurs at very low speeds only, and 


that heavy loads can be carried wit 


little wear and without pitting or scu 
fing on accurately cut smooth surface 
lubricated with light oil. Hertz stresses 
as high as 120,000 E have been ca: 
ried on medium-har 

speed without scuffing or pitting 
whereas a rougher surface will fail : 


about one half of this value. Rolls o! 


hard material and fine finish have ca: 
ried loads giving a Hertz stress « 
350,000 psi without grief. The smoot! 
ness of the surface appears to be t! 
most significant factor. 


Turbine-Bearing Requirement 


After the gas turbine is shut dow: 
heat stored in the turbine wheel dis 
flows into the turbine bearing an 


ness gears at hig! 


nnet 
y ht 
r f 
Evid 
have 
of s 
mine 
Speci 
dedu 
labor 
>O -fY 
numi 
Witl 
thru: 
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ice the cooling-lubricant flow has 
pped, the be aring heats up and evap 
tes most of the oil remaining on 
tal surfaces, leaving only a "varnish- 
deposit. The stan: lard roller bear- 
g r esed in this location had a roller 
tainer of free-machining yellow brass 
ith sliding contact on the narrow 
] shouk ag on the inner race. Upon 
irting-up, during the period before 
n adequate lubricating film had been 
ablished at the bearing surfaces of 
retainer with the inner race and 
ith the rollers, the dry bearing ex- 
rienced seizure and considerable 
caring of brass on the steel parts 
these sliding surfaces 
Tests have shown that silver-plated 
tainers last on an average of 77 times 
long as the unplated brass retainer 
92 min against 3.77 min.). Monel 
ited retainers have shown even bet 
results 


Ball-Bearing Failure 


It is important that ball or roller 
irings have sufficient clearance so as 
| prevent binding and the resultant 
ading from unequal temperatures of 
nner and outer races, whether caused 
y heating from friction in the bearing 
from conduction. from hot parts 
Evidences of such insufficient clearance 
ave been discovered in early testing 
some units. In an effort to deter- 
ine the causes of failure in high 
ed ball bearings and to verify 


f 


deductions from indications on test, a 
iboratory program was undertaken on 
0-mm medium series ball bearings, 
iumber 310, operating at 13,200 rpm 
With a radial load of 30 Ib and a 
thrust load of 200 to 300 Ib, failure 
ould be produced by lack of oil or 
y elimination of internal clearance 
lue to heating of the inner race, 
cud with pasage of dirt through 
e bearing. No failure was produced 
y any of the following when acting 
lone: 
1 High thrust 
Reverse thrust 
Unbalanced radial load with vi 
ration at a frequency equal to the ro 
tation speed 
Elimination of internal clearance 
5 Lots of dirt (carborundum. steel 
hips, cast-iron chips, or aluminum 
hips)—races were marked but no 
failure resulted 


Larger-Size Roller Bearings 


In extending the application of ball 

r roller bearings in addition to limit- 

i g loads and DN-values (diameter 
iltiplied by speed), consideration 

ist be given to the method of lubri- 

on and the design proportions of 





ODUCT ENGINEERING — FEBRUARY, 





1952 


RAMSEY 


SILENT CHAIN 
DRIVES .. 








beats friction with 
rolling action 


The "friction-barrier" was broken around the sprocket. This patented 
when Ramsey introduced a chain chain joint all but eliminates fric- 
joint which operated on the friction- tion, with a resultant reduction in 
free principle of a roller bearing. heat, wear and vibration. Naturally 
Friction no longer limits power in a practically fricuon-free linkage 
transmission speed. In fact, speeds such as this, lubrication is simple 
of 8929 RPM, 7813 feet per minute no oil-bath, just a few oil drops 
have been handled successfully by day is all a Ramsey needs. 

Ramsey Chains. Instead of pins 

which rub against their bearing sur- For a clean drive that delivers posi- 
faces, Ramsey utilizes a roller bear- tive smooth power in all speed 
ing action—curved pins actually roll ranges, specify the chain that broke 


on each other as the chain flows the “friction-barrier’—RAMSEY. 


FREE APPLICATION MANUAL FOR ENGINEERS 


This 60 page book gives you the range and scope of Ramsey Silent 
Chain Drives—tells you how to work out applications and includes 
the necessary data on chairs, sprockets and pinions. Write for a 
copy today. 





SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 
Na e 


RAMSEY 


CHAIN COMPANY, INC. 


5150 BROADWAY B ALBANY, N. Y. 
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Simplify your special parts 
production problem with 
Cleveland's 

Kaufman Process 









































































































Have your unusual *fastener-type parts 






















made to your specifications by extrusion 
forging. Cleveland's Kaufman Process 
guarantees a tougher product, accurate 
in every dimensional detail — usually 
ready for use without machining. This 























method is faster, therefore more eco- 








nomical in most cases. The steel and 








heat treatment you specify are followed 
to "the letter". 























Relieve your shop of this production 
problem. Have your quantity-run fastener- 
type specials made better and faster at 
Cleveland. Write for folder "Specials by 
Specialists." 






































THE CLEVELAND CAP SCREW COMPANY 
2936 East 79th Street, Cleveland 4, Ohio 


CLEVELAND 724 FASTENERS 
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the bearings. The standard method 
lubrication had been to supply oil 

a single jet and to drain from bo 
sides of the bearing. In a study 
determine operating characteristics 

a 140-mm light series roller bearing 
7.500 rpm, à test program was initiate 
on the bearing test stand at the bearir 
center of the Thomson Laboratory. | 
attempting to operate with this stan 
ard method of lubrication, some be: 
ings could not be brought up to f 
speed because of chatter, while othe 
operated very noisily at full spec 
Examination showed the brass separ 
tors to be heavily marked on diagonal! 
opposite portions of the lands ridin 
on the inner race, indicating a tenden 
of the separators to cock and caus 
heavy bearing on the narrow lands 
Substitution of silver-plated separator 
showed very little gain. Several meth 
ods were found to obtain successfu 
running, as follows: 

1 Reduction in the running clea: 
ance between the separator and th 
inner race, thus limiting the amount 
of tipping permitted. 

2 Increasing the width of the sepa 
rator and inner race. 

3 Changing material of separator t: 
Monel metal. 

í Changing the lubrication method 
to provide an oil jet on each side of 
the bearing and to restrict the drain or 
one side. 


Vanadium As 
An Engineering Material 


Abstracted from “Pure Vanadium... A 


promising engineering material” Steel, 


December 31, 1951 


VANADIUM is one of the most recent 
of the rare metals to become indus 
trially available. Pure vanadium metal 
has been rare, even though alloys o! 
vanadium have been produced in 
quantity for many years. It is eight! 
in order of natural abundance of thos 
metals useful for structural purposes 
In this respect it ranks ahead of nicke! 
and copper. 

Pure, ductile vanadium metal ca: 
now be obtained in massive form f: 
remelting, as well as in ingots, bar 
sheet and foil. The metal is light: 
than iron, has good structural proj 
erties, and resists pitting and corrosio 
by salt spray and sea water. It can | 
rolled at ordinary temperatures; col 
reductions up to 85 per cent have bec: 
made without annealing. It can be he 
worked with or without protect 
sheaths, but when rolling or extrusin 
is done without sheathing, a prot: 
tive atmosphere is required. In get 
195 
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ral, rolling practice with respect to 
asses and reduction follows that es 
iblished for austenitic stainless steels 
Since in the case of vanadium there 
s no discontinuity in effect between 
iot and cold rolling, the rolling opera 
ion can usually be continued right 
lown to room temperature. Pure va 
1adium machines well and is easily 
welded with regular shielded ar 
nethods 


















Good Machinability 


Machinability of pure vanadium ap 
pears to be about the equivalent of cold 
rolled steel. The metal is free-cutting 
Tools such as those used for copper 
with a high rake angle of about 15 de 
grees and a sufficient clearance angle 
f 7 to 15 degrees have been used 
successfully. To produce a good sur 
face finish, high cutting speeds and 
light cuts can be etit A light 
lubricant improves the quality of the 
machined surface. Vanadium is easier 
to machine than Monel, nickel, stain 
less steel and titanium; however, it is 
not quite so easy as copper, yellow 
brass, or aluminum 

Vanadium may be bent, stamped and 
pressed using conventional methods 
A Belleville spring was made in a 
simple lead-lined die. Rubber plungers 
may also be used 

















Vanadium may also be welded using 
irgon shielding and a Heliarc torch 
Annealing after welding is not neces 
sary; however, stress relieving around 
1100 in inert atmosphere may be used 
to insure dimensional stability 


Physical Properties 


Physical properties of vanadium 
metal, as is the case with some of the 
other rare metals, vary with the oxygen, 
nitrogen, and carbon contents. Amount 
of cold working also affects the prop 
erties of the metal. Hardness varies 
from Rockwell B-75 to C-29 and can 
be fairly well controlled within these 
limits. 

The amount of gases, such as 
oxygen and nitrogen, in solid solution 
has a pronounced effect on hardness 
luctility and tensile strength. In gen 

ral, these gases result in increased 
hardness and tensile strength, and dk 
reased ductility. The only satisfactory 
method for determining oxygen in va 
nadium appears to be the vacuum 
fusion technique 

Density of vanadium is appreciably 
wer than that of steel and the elasti 
nodulus is relatively high for that 
lensity. The modulus-density ratios 
or steel and vanadium are į 
ally equivalent (3.7 million) and 
igher than that for titanium, which 














prac- 








'ROpUCT ENGINEERING FEBRUARI 


(V: 










li-metallic thermal over- 

elay assembly replace- 
iout removing start- 
rom enclosure. Designed 
for separate mounting with 
out sub-panel assembly 





. TRIP-FREE Manual reset 
is standard. Manual-Auto- 
matic Reset available on spe- 


cial order at no extra charge. 


Two 5 pole contac- 
tors mechanically in- 
terlocked with over- 
load protection n 
common base. Un- 
wired. Note inter- 
changeability of 25 
ampere N.O. con 
tacts and 15 ampere 
convertible N.O. or 
N.C. interlocks. 





— FOR AUTOMOTIVE 





A. C. MAGNETIC 


STARTERS 
Line Voltage Type 


With Visible Contact 
Overload Relays 


R-B-M Size 0 and 1 A.C. Magnetic Starters 
have identical overall panel mounting di- 
mensions. All parts, except stationary and 
movable contact assemblies. are common to 


both sizes. 


Ilsco solderless lugs. suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 
starter. Stationary and movable contacts 
replaceable without disconnecting wiring. En- 
closed heater element. expanding U-shaped 
bi-metal and snap action contact mechan- 
ism provide dependable, accurate motor overs 
load protection. 

Small overall size. plus indentical mounting 
dimensions for 10 and 15 ampere 2 to 5 pole 
contactors, as well as 
Size 0 and ] non-re- 
versing starters. make 
the R-B-M line ex- 
tremely flexible for 
control panel lavout. 


Address Department C-2 


DIVISION 
WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC: ELECTRIC CONTROLS 


INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
































































LITTLE RELAY OUSTS 
BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 

But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 

It’s another case of Ward Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 
TRIC CO. 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 


WARD LEONARD 
ELECTRIC COMPANY 


R obo- ETT M NEM 


TET n 
E "LI J . 31 " IE 
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is variously given as 3.1 to 3.6 millior 
From this comparison, indications ar 
that, other things being equal, van: 
dium would be the first choice for 


| structural part in which flexural rigidit 


was the determining factor. This an 
data on static tensile properties ind 
cate that vanadium should make a go 
spring material. 

Data on vanadium produced 
Westinghouse studies show an ultima: 
tensile strength of 100,000 psi for ar 
nealed vanadium and 140,000 fi 
work-hardened metal. The correspond 
ing hardness values were — t 
be 230 VPN for the annealed and 33 
VPN for the work aardened. T} 
corresponding elongation for fully an 
| samples of 0.10 inch diamet 
and 0.5-inch gage length was 23 p 
cent; for th? work-hardened materia 
0.05-iach diameter and 0.5-gage lengtl 
3 per cent. 

Such figures for tensile strength and 
elongation are for metal containing a] 
preciable oxygen and nitrogen A 
purity of the metal improves, a consi 
erable drop in tensile strength and in 
crease in elongation may be expected 
Vanadium is very susceptible to hy 
drogen embrittlement which can be ri 
moved by heating in vacuum 
100 deg Centigrade. 

Corrosion tests have shown that va 
nadium is resistant to pitting and cor 
rosion by sea water and salt spray. Thi 
resistance, in view of the metal’s high 
elastic modulus and negligible mag 
netic susceptibility, might well lead ti 
interesting applications in instruments 
and parts for dynamic stress on boar 
ship or in salt water atmospheres 


`~ 








TX 








Sans, Souci 














Ad Libbing By the Editor 


One day in June I was riding tl 
train with Big Frank. We were going 
through the country where corn ha 
been planted and was now about si 
inches high. Big Frank interrupt 
the silence with the remark, Ro 
cannot see them from here but the: 
are a lot of little weeds among tha 
corn. Even when you stand close t 
it, some people cannot see them. Bi 
the farmer does, so he goes throug! 
the rows with his cultivator and sti 
the ground. This buries the weed 
and chokes them. If he didn't d 
that, the weeds would grow and so 
would be higher than the corn an 
then the corn would be choked out 
Being an amateur farmer I nodd 
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ired it Out. 


a 
Wing. 


at start. growing 
ke care of your business and get rid 
the weeds the 
ioke the business, 
bankrupt." 
I thought that was quite a sage re- 
wk and I wasn't quite prepared for 
closing one. 
With people it is the same thing," 
ntinued 
y also have weeds g 
y don't cultivate out “the weeds they 
on amount to nothing 
ilways sit back and take stock of our- 
Ives and look sharp for the weeds 


[hey are weeds in the 


farmer's 


all you 
you don’t cultivate them out, 
will soon choke you." 
This was typical of the way Big 
Frank put across his philosop shy. 
oa little M of the weeds of 
corn 
Frank nili iun 
| human organizations there < 
ys weeds sprouting and if they are 
diui to grow they soon take over 
nd the organization, 
declines and dies. 
ndividuals, 
professional 
A lot of weeds 
U.S. A. 
were cultivated out 
A Story in Three Pictures 


. In one of the offices of the General 


Mi tors 


i framed 
pressive ] 
more than just tell a story; 
great lesson 
[he ' 


pped from some railroad magazine 
Ihe ads are presented exactly as they 
comment or alt 

As I remember the display, the first 
id, dated 

laimed that 


without 


iter. 


ow one bit of 


im. 


s Souci.... 


| agreed with everything Big Frank 
I knew he was leading up 
something but I had not quite 
After a few moments 
silence Big Frank continued. 

It is that way in business too. You 


l said. 


ud then you go 


We should 


speaks volumes 
also added that in 


wherever it may 
This applies to 


are flourishing ir 


departments hangs 
display that tells a most im 


' is nothing more than 
advertisements 


‘Steam will 2 j 
> motive power of the railroads.” 
hat was the text and it was su 
“ten dollar words 
hed by some bright young copy 
re ading failed 
factual evidence or 
rect proof to support the sweeping 
Typical of much advertising 
yy that lacks factual support, it was 
remely fluent and emphatic. 

Advertisement number two of the 


resounding 
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CW AXIOHM 
RESISTOR 


for "close quarters" 


Vitrohm enamel gives 
higher watt ratings 


Save space...save time...use Ward Leonard’s AXIOHM 
resistor. 

No nuisance of lugs, screws, bolts. Axial leads are 
the only mounting support needed—easy to cut, shape 
and solder. Tough, too—can’t come loose or pull apart. 

Coating is Ward Leonard’s famous Vitrohm. High 
heat dissipation—withstands thermal shock, vibration 
and corrosive atmosphere. 

For “close quarters” applications, specify AXIOHM. 
Made in 5 and 10 watt sizes. 

Write for Catalogue. WARD LEONARD ELECTRIC 
Co., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


or 3 PM NETT 


RESISTÓRS - RHÉOSTATS . RELAYS - CONTROL DEVICES 
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group of three was dated about fn 

years later than. number one. T} 

rom a subject was the same; the text wi 

p p sl ud =< - : revised slightly to read “Diesel pow: 
has a limited field of use on the 


J l B s, i 
direct roads but the main line freight an 


passenger trains will always be pull 


T H by steam. We offer diesel locomotive 
e Ivery... 7 


for yard serves. . . . That's no 


exactly it, but it read something lik 


safely into à 5 j B c 


The final ad, dated almost ten year 


| : later, reluctantly announced that tha 
your ~~ company would no longer build stean 
i À a locomotives. One can imagine th 

| T deep sorrow, the regrets and the fon 
ianas memories that went into the writin, 
of that last ad. Certainly no one could 

accuse that company of not trying 

hard enough to keep the steam loco 
motive in business. They allowed 

their heart to rule their head. That 

can sometimes look as silly as a deaf 

octogenarian suffering from halitosis 

rheumatism and the seven-year itcl 

trying to fox trot on the dance floor 

The only thing wrong with him is that 

he is a little out-of-date—just abo 

hity years. 


One Hundred Holes 


The chief inspector and the supe: 
were having a hot argument over 
jig to drill 100 holes in the periphery 
of a wheel. The chief said it wouldn't 
work because the jig located the holes 

parts d yc door, geared to your production from one to the next Thc super 
claimed that the accuracy was such 
schedule. Our fleet of trucks and private planes provides that the errors would about balance 
Of course he was wrong, but when h 
drilled a scrap wheel it looked per 
Pee FSR ye Came oe Oy Pree? On fect. Gleefully he showed it to th 
TEE inspector and challenged him to find 

tooling, ond production in small quantities, or in millions anything wrong with the drilling 
The inspector called one of hi 
elepho or write us about your problems men over, handed him the wheel and 


this unique plus service which prevents shipping damage and 


production ho 


H 


said: "Bert, find out what is wrong 
Or, if you prefer, our plane will speed yoi 


T with the drilling.’ 

About twenty minutes later Bert 
came back with his report. "As near 
as I can measure," he said, "the holes 
are spaced perfectly. But there ar 
101 holes instead of 100." Bert ga 
a sly grin. 

In too many operations it is as 
sumed without any basis whatsoever 
that errors will "average out." This 


When you look for plastic cannot be true if the errors are in 


herently all plus or all minus. Also 
mouldings, look first to RR there is a vast difference betweer 
errors and mistakes. If the observer 

Plastic Research Products, 


should jot down 50 when the reading 
is 150, the mistake or error of 10( 
Wate Ohio will never "average out". In other 
words, sloppy work, slip shod meth 
ods, or basic mistakes can never "aver 
age out" into accurate results. Lots 
of people have gone far wrong i: 
thinking so G. F 
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WESTERN FELT: 


Your Insurance Against Complaints 


Felt is not "just felt." There is a vast difference in its manufacture 
and efficiency. Because Western Felt for over fifty years has not, 
and will not, depart from its policy of maintaining the highest 
possible quality in material and manufacture, its products, 
JUST A FEW USES: wherever they may be employed, are your insurance against 
@ Retaining lubricants product complaints due to a Western Felt component part. 
@ Isolating vibration Here are just a few of its features that you can always depend on: 
€ Controlling t t 
ic Aurore gmat range from wool softness to rock hardness—never loses shape— 
@ Reducing weight S : a 
@ Excluding dust, grit, ete. does not ravel or fray—resists oil, water, heat, age, resilient, 
@ Cushioning shock flexible, compressible—may be cut to extremely close tolerances 
9 Fiberiag liquide for small parts—unsurpassed in uniformity. 
€ Grinding and polishing Wi Fel : ith d " d f i h — 
gaskets, grommets, etc. estern Felt engineers with decades of experience in the use of felt 
@ Padding, packing, sealing stand ready to counsel you. 


A VESTERN FELT WORKS 


> 


Branches in all Principal Cities 


Largest Independent! Manufacturers and Cuttérs of wool, hair and jute felts 
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Shim is 


LAMI 


here are the 


Shims stamped from 
LAMINUM® look like solid 
metal but actually are 
made up of layers 

of .002 or .003 inch 

brass or steel. The 
laminations are solidly 
bonded together, 

over their entire 
surfaces. 


advantages you get: 


REDUCED MACHINING CO: 
You machine only to easy 
tolerances. The laminated 

shim is adjustable—you simply peel 
laminations of .002 inch brass or steel 
with a penknife—to get exactly the 
spacing you need. You cut costs with- 
out sacrificing quality. 


DEENEN P AN 
„~ Final fitting can be done 

right at the job. You don’t 

have to take parts back and forth for 
further machining, grinding or filing. 
No special skill required. The lamina 
tions adjust spacing quickly, easily. 


SIMPLIFIED USE 

Shims come to you in one 
“pack” for each applica- 
tion. They are precision-stamped to 
your exact specifications. No count- 
ing, no stacking, no miking. Gauge is 
always known. No dirt or grit can 


lodge between layers. 

y 

K ADDED SERVICE FEATURE 
JU — Throughout the life of the 

Ane — . 

2 ——- machines you produce, 
the simple removal of a shim lamina- 
tion provides a unique adjustment for 
the take-up of wear. Original clear- 
ances can always be restored. 


SEND TODAY for our Engineering Data File 


OT irm 


THE SOLID SHIM THAT 


ADJUSTMENT Sad 


LAMINATED SHIM COMPANY, Inc. 


1402 UNION STREET 


CUSTOM SHIMS 


STAMPINGS 


GLENBROOK, CONN. 


SHIM STOCK 


OUR 


READERS 
SAY 


Too Thick Washer 
To the Editor: 


In the write-up in the December i 
sue on the laminated washers of meta 
and neoprene composition, there a: 
two corrections which we think shou! 
be made. The paragraph now read 
“Neoprene composition ranges 
thickness from 1, to ! 
fied. Standard thickness is ,'; to 
in.; for heavier than 4*, in. the tol 
ance is plus or minus 4! in." 

We recommend that this paragrap! 
should be written as follows: "Neo 
prene composition ranges in thickness 
from j in. to 14 in. as specified 
Standard thickness of neoprene compo 
sition is 4, to 4*, in.; for heavier than 
^, in. thickness the tolerance is p! 
or minus gy in.’ 

Also your sectional views of the 
washer are shown in an upside dow: 
position. The metal portion of th 
washer should always be on the toj 
side. D. J. JELLISON 

Fabricated Products ¢ 


4 IN, as spe 


Ed— We stand corrected. 


... "Materials Substitution" 
A Statement Corrected 


To the Editor: 


The October 1951 issue of PRODUCTI 
ENGINEERING contained a splendid 
article on “How to Tackle Materials 
Substitution” which was distributed 
throughout the technical services of 
the Army for the information and 
guidance of those concerned with con 
servation of strategic and critical ma 
terials. However, the article included 
on page 123 the statement— for e 
ample, the specifications on low 
temperature impact properties of armo: 
plate for the tank program require th 
use of steels with nickel content of 
four- to five-hundred percent greater 
than during the last war." This state 
ment is incorrect. Actually, the low 
alloy steel compositions developed f. 
armor during World War II are bein 
used today with few modifications 
Changes in Military requirements hay 
made it necessary to use some cas 
armor of greater thicknesses than an 
used on World War II tanks, and for 
such castings higher alloy content : 
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DAYTON OHIO 


SALES OFFICES: Atlanta * Chicago * Cincinnati * Cleveland * 
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Yes... there's a fractional motor in the Delco line 
that's engineered to meet your requirements . . . and 
built to serve you and your product longer and better. 
That's true because the Delco line is a complete line, 
and every type of Delco motor has been proved in use. 
Electrically and mechanically, Delco motors are made 
to deliver peak performance—continuously. Each part 
is precision made . . . and the motors assembled, 
inspected and tested to assure Delco dependability 


for the user. 


Learn for yourself how Delco motors can serve you 
better. Call or write Delco Products, Dayton, Ohio, 


or the nearest sales office listed below. 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Dallas * Detroit * Hartford * Philadelphia * St. Louis * San Francisco 
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how much is 


bearing 
trouble 
affecting 
your 


products’ 


reputation ? 


It can you know — and yet it is so easy to avoid machinery inefhic- 
iencies traceable to bearing failures. Just be sure to specify one of 
the MULTIROL full type roller bearing series. Each is designed for 
a specific kind of service and has proven ability to carry greater 
loads longer with more precision and less maintenance. Their 
dependability will help keep your machinery at its peak. Select one 
of the following types and write today for more details in the new 
McGill Bearing Catalog No. 52. 


BN ER | 
bearings 


Our Readers Sa: continued 


required. On the other hand some 
producers actually have been able to 
reduce nickel through improved prac 
tice while successfully meeting the 
specified low-temperature impact re 
quirements. 

As you may know, the Ordnance 
Corps does not specify the kind or 
percentage of alloys in steel armor but 
leaves the producer free to select thc 
composition best suited to his practice 
and conditions. Throughout World 
War II Ordnance agencies, particularly 
Watertown Arsenal, Aberdeen Proving 
Ground and OCO-Detroit (now De 
troit Arsenal) cooperated closely with 
industry to reduce the amount of criti- 
cal alloys in armor. As a result the av 
erage alloy content of armor produced 
during 1942-1945 was approximately 
one-half that used in 1940-1941 
Through continued Industry-Ordnance 
cooperation the current specifications, 
including the requirements for low- 
temperature impact, were developed 
and, by actual test and experience, it 
has been determined that those require- 
ments generally can be met without 
increasing alloy content by the use of 
good heat-treating practice and con- 
trols. Now as in World War II some 
armor producers use no nickel while 
others find it necessary or desirable to 
include that alloying element, to some 
extent. 

The Ordnance Corps in cooperation 
with armor producers is continuing re- 
search and development work aimed 
at the further conservation of strategic 
and critical alloys in armor to the 
maximum extent practicable without 
sacrificing protection. 

LESLIE E. SIMON 
Brigadier General, USA 
Assistant Chief of Ordnance 


Ed—Evidently, we were far off base 
on this item. Your letter will correct 
any wrong impression that might have 
been created by that erroneous state 
ment. We received that information 
from what was presumably good 
authority 


Comment On Computers 
To the Editor: 


Your November issue in genera! 
and your computer article by Franz 
Alt in particular, were very interesting 
Here are some comments on that 
article: 

1. In the table on page 148, th 
average time for multiplication by th 
ERA Computer was given as 1 to 6* 
milliseconds. For the ERA 1101 Con 
puter this time of estimate is excessiv: 

Under optimum conditions, the ERA 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 


Electrical Power Equipment 


Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications c 


* Cartridge Seal . . . pressure I 
prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, of 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. + Chicago 23, Ill. 


Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 
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Microcast. 


Slashes Gost 


Assembly of 6 Parts Cut to 2 Integral Parts 


CLUTCH STOP PAWL 


Microcast as 1 piece; formerly 4 
piece assembly. 


Used as cast, except for drilling 
and reaming one hole. 


Sound structure — dimensionally 
uniform. 


Milling operation and assembly 
eliminated. 


Microcast reduced cost on this part 20%. 


DRUM LOCK PAWL 


Microcast as 1 piece; formerly 2 


piece assembly. 


Used as cast, except for drilling 


and reaming one hole. 


Special form cutters, gages, jigs, 


etc. eliminated 


Milling operation and assembly 


eliminated. 


wn 


Microcast reduced cost on this part 75%. 


MICROCAST offers design engineers 
many opportunities for product 
improvement of small components 
with substantial savings in cost 
High melting point, non-machine- 
able, non-forgeable alloys can be 
specified for economical quantity 
production, too. Write for com- 
plete information 


FREE BOOKLET 


Get your copy of this 
all-inclusive 16-page 
booklet on Microcast- 
ings. Write today! 


/; 7 D ] i 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 
715 East 69th Place, Chicago 37, Illinois 


uS 


71S Tee 


Our Readers Say continue 
1101 Computer multiplies in 0.5 mill; 
seconds. Under random conditions 
the average time to get both the multi 
plier and multiplicand from storage 
multiply, and read the next order 
would be about 32 milliseconds. 

The actual average time for a multi 
plication depends upon the program of 
computations performed and the skill 
of the programer who directs the com 
puter to carry them out. Careful ar 
rangement in the storage system of 
the number to be multiplied will keep 
the time close to the 0.5 millisecond 
minimum. When a program of com 
putations is not carried out often 
enough to justify this careful arrange 
ment of the storage system, a skilled 
programer can sometimes divide it into 
frequently used sub-programs. There 
fore, the average multiplication time 
can vary by a factor of about 60 which 
depends upon the nature of the com- 
putation and the skill of the programer. 

2. Reliability of operation is a very 
important factor in the evaluation of 
automatic computing machines. As 
electronic components age, their opera 
tion is less stable. The ERA 1101 
Computer contains many features to 
compensate for this. The result is very 
little unscheduled maintenance since 
operation began iate in 1950. 

—FRANKLIN H. FOWLER, JR 
Engineering Research Associates, Inc. 


Slide Rule Short Cuts 
To the Editor: 


I have noticed, through this past 
year, that you have published several 
letters in your column on short-cuts 
with a slide-rule. I would like to add 
the three tables below as I have found 
them of great use and also little known 
amongst the general run of slide-rule 
users. 

Solution of Quadratics. 

The method used is one factorisatior 
and in order to use it the equation must 
be put in the form x? + bx +c =0 
The index of the C scale is placed over 
the value of ‘c’ on the D scale. Th 
cursor hairline will now give two fa 
tors of ‘c’, one on the D scale and th: 
other on the reciprocal or C, scale 

The hairline is now moved so that 
the sum or difference of these two fa 
tors (depending on the signs in th 
equation) equals the coefficient 
These factors are then the require 
roots of the equation. 

Solution of Cubics 

Cubics can be solved by a simi! 
technique if they can be reduced to t! 
form x? -- b/x-- a. 

Set the slide index to ‘$’ on the L 
scale. Move the hairline to any ‘x’ o 
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APPROXIMATELY |21/2°%|OF THE STEEL PRODUCED 
IS USED TO FASTEN THE REST TOGETHER! 


Like so many important little things in our every day life, people are apt to 
take glamorless bolts and nuts for granted. But it takes only a second 
to realize what a tremendous contribution they make to our way of living. 


The importance of fasteners is fully realized by the designers, the engineers, 
production men and top executives of industry. And they know, too, 
that Lamson & Sessions is their most reliable source of supply— 
with one of the most complete fastener lines of any manufacturer. 


Look to Lamson for progress in fasteners. We welcome your inquiry on 
any fastener problem. 


The LAMSON & SESSIONS Ca. . « General Offices: 1982 West 85th Street * Cleveland 2, Ohio 


Plants of Cleveland and Kent, Ohio @ Birmingham è Chicago 





Our Readers Say continued 


the D scale. On C1 will be the value 
of 4/x and on the A scale will be x? 
If the sum of these two values is equa! 
| to ‘a’ the chosen value of ‘x’ ‘s a root 
| of the equation. Two roots can be 


| found in this manner and the third is 
COUPLI NGS | obtained from x, -- x. -- x4 — O 
Rat: Hg a 
FOR POWER TRANSMISSION This aa is often encountered 
REQUIRE NO MAINTENANCE 


is when pump test results have to x 
Orr: | to constant speed. dei 
n” ( '-n) on the C scale over n 
Patented Flexible Disc Rings (n’-n) on the D scale. The inde 
of special steel transmit the gives the ratio (n/m )” 

power and provide for mis- For example for a pump test, curve 


. to be drawn for 2,000 rpm 
alignment and end float. Power token at 2,160 spia- = 40 


* NEW 
Thomas Couplings have a wide i 


Set 2.200 900 
range of speeds, horsepower a a evt ts ! IMPROVED 


7 Read hp for 2,000 rpm under 40 
and shaft sizes: | I : 


V, to 40.000 HP on the C scale 34.554 SILICONE-BASE 
1 is 30.000 RPM The true result is 34.554, and error HEAT- RESISTANT 


of only 0.03 percent. Incidentally even FINISH 
Specialists on Couplings if » and »’ vary by as much as 25 per 
for more than 30 years ent the error incurred is only 2 per- 
ent P. PEMBERTON-PEGOTT 
Hydro Electric Power Commission 
of Ontario 

| Ontario, Canada 


Protects Stewart Warner's 
| t New Saf-Aire Wall Furnace 


g 


U A New Style Engine 


C 
r 


G 

(wi lo the Editor 
A, 
| [HH p I have (what l call) an idea, not an 
yY invention, for a new type of engine 


which can be used with gasoline or 

liesel fuel. The method of its con 

PATENTED cc } bee | n od by E 

FLEXIBLE struction has not been adoptec y any 
concern 

The advantages over present engines 

are: no stress on connecting rods or 

rankshafts since these will exert very 

little movement and consequently little 


wear; elimination of the tendency of Quality finish specif ations for this 
the piston to go sideways as wear in- heating unit cà E 
| | : i that would stand 500 <3 

reases; crankshaft made in a straight 


tain its color and pae ia 

line; and one or two connecting rods perature far above that res Ls 
will drive any two or more cylinder normal operat on. Y 2 ae 
engine tne rods not exerting force resistant COSCON m —À 
through the pistons Ivory oe just L SICON bes 
I can submit rough sketches of this d Ty finish prob 
idea, and I am very anxious to contact tems. Write Jor dynamic, p of of 
interested parties who have the facili- | ICONS nde y undc 


pecifications for this 


ties for casting new engine blocks and 
THE THOMAS PRINCIPLE GUARANTEES lins ies Meine’ sakes dale 
PERFECT BALANCE UNDER ALL — eN uiris edis 
CONDITIONS OF MISALIGNMENT. protected and to be able to enjoy a 


NO MAINTENANCE PROBLEMS. share of profit whenever this new 


engine is produced and put on the 
ALL PARTS ARE market 
SOLIDLY BOLTED TOGETHER. a 
Could you suggest what people in 
Write for the latest reprint 


the United States I might contact? — 
of our Engineering Catalog. 


. f " lusivel 
EDWARD VINCI NTI manufactured | exclusively by 


Richard Kind Auto Sales Co.. Ltd MIDLAND 
THOMAS FLEXIBLE Malta, Europe INDUSTRIAL FINISHES CO. 


COUPLING CO. Ed— Most American industrial con Waukegan, lllinois 


11 T ENAMELS SYNTHETICS 
cerns will not talk to an outside inven- | 
WARREN, PENNSYLVANIA i 


o LACQUERS -|VARNISHES 
tor until he can come to them with a | 
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Aeroqui 


WITH DETACHABLE, 
REUSABLE FITTINGS 


€ PREVENT LEAKAGE 

€ ARE RESISTANT TO FIRE 

€ HELP REDUCE OPERATING COSTS 

€ ELIMINATE FAILURES DUE TO VIBRATION 

@ OPERATE AT —40° TO +275° F. TEMPERATURES 


@ FOR USE WITH HYDRAULIC FLUIDS, WATER, FUEL, 
LUBRICATING OILS AND MANY OTHER FLUIDS 


Aeroquip for better performance, maintenance and service 


AEROQUIP 


CORPORATION 


N MICHI 
SALES OFFICES: BURBANK, CALIF. « DAYTON, OHIO * HAGERSTOWN, MD. * HIGH POINT, N. C. e MIAMI SPRINGS, FLA. 
MINNEAPOLIS, MINN. e PORTLAND, ORE. * WICHITA, KAN, * TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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YOU GET THESE 5 ADVANTAGES 


when you use Star-Kimble Squirrel-Cage Motors 


Sturdy construction. Frames through NEMA 364 are of 
rigid cast construction, with more internal ribs than are 
used in conventional design, giving added strength and 
better heat dissipation. Larger frames are made of steel. 


0: maintenance. Double-width cartridge bearings 


are prelubricated—need no attention for many years. 









































Versatility of mounting. Standard NEMA horizontal, D 
Flange, C Face, P Ring. Motors through frame 320 can 
be made dripproof in any mounting position—simply by 
rotating end shields. 


Q- insulation. Safety factor is provided for possible 

















rises above rated temperature—motor life is lengthened, 
maintenance reduced. 











dirt-catching crevices. Fewer basic parts—greater inter- 


Simplified design. Lines are smooth, with no dust- and 
5 changeability. Basic parts stocked for immediate shipment. 








Star-Kimble Squirrel-Cage Motors are available in NEMA frames 
203-505, and in NEMA Designs “B”, “C” and “D.” Also in 
larger sizes. Write for Bulletin B-201. 




















*Demanded by industry for 
tough start-and-stop jobs 


-KIMBLE 


MOTOR DIVISION OF 
IEHLE PRINTING PRESS AND MFG. CO. 
211 Bloomfield Avenue Bloomfield, New Jersey 
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Our Readers Say........... continued 










patented device. This practice is fol 
lowed to protect the company against 
subsequent claims of appropriating the 
invention and possible lawsuits. W 

would suggest as your first step tha 
you secure patent protection on your 
engine and then submit it to one oi 
the companies in this country intereste 

in the manufacture of gasoline or diese 
engines. In fact, once you've obtained 
patent protection we'd be interested i: 
discussing your engine in the editoria 
pages of PRODUCT ENGINEERING 


Army Orders 
To the Editor: 


Reference is made to our letter dated 
31 October 1951 regarding the avai! 
ability and price of a reprint of a: 
article entitled, "Our Next Majo: 
Metal, Titanium," which appeared in 
an issue of PRODUCT ENGINEERING 

Since it is the policy of this installa 
tion to issue an official government 
purchase order in advance for reprints 
and other library materials, we are 
returning herewith the paper on ti- 
tanium metal which was received in 
reply to the above letter. You will no 
doubt receive a purchase order for this 
paper at some future date. 

We appreciate your attention and 
cooperation in this matter and regret 
the trouble our request may have 
caused you FRANK M. MARSON 

Engineer Research and Development 

Lal 
Fort Belvoir, Va 
Ed 222222 


| Help For Study Program 
| To the Editor: 


At Clarkson College of Technology 
I am conducting a course in Engineer 
ing Materials and Manufacturing. The 
course is a year and a half in duration 
and a comprehensive examination 
terminates the work. This year I would 
like to ask questions concerning engi 
neering materials and manufacturing 
based on the advertisements of a tech 
nical journal. 

For several years I have subscribed 
to PRODUCT ENGINEERING and I fee 
that this magazine would be exceller 
for the above plan. Would it be pos 
sible to send us 42 complimentar 
copies of a recent issue for this pur 
pose? The copies would be distributed 
to the students for their final examina 
tion in the course, and then returne 
| to the college for use next year. 
| We appreciate your efforts on ou: 
| behalf and hope that it will be possible 
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ur Readers Say .continued 
jr vou to work with us on this plan. 
Myron G. MOCHEL, Assoc 

PROFESSOR 


Ca " e^ B , 
Clarkson College of Techn (Og 


i—Digging up forty-two ompli 
ientary Copies of a recent issue ol 
'RODUCT ENGINEERING turned out to 
e quite a chore. We finally managed 
; find that number of the June issue 
nd we have sent them to you. We 
re glad to cooperate with you on your 
idy program. 


[here Are Steels and Steels 
I thé Edit , 

We are interested in obtaining in 
ormation on the use of tool steel 
ibing, sold by many firms for making 
ishings, die sets, blanking and form- 
ng dies, and various types of machine 
arts, such as sleeve and collet bush- 
ngs. This material is furnished to the 
ser in the annealed state 

Many advantages are e said to result 


from the use of this stock. These 


laims however, are all very general 
n nature, and we are investigating the 
onomics of its applications. How 
ich of this material is used? What 


real savings can be obtained through 


ts use? Where, when and how is it 
T 


SCU 

Have you published anything on this 
ibject in recent years? Can you put 
s in touch with or suggest any persons 
whom we can contact to get more in- 


formation on this subject? 


FRANK W. HANKINS 
Frank W. Hankins & Co., l 


Ed—Some of these questions we can 


answer but there is no adequate answer 


for some of them. The American Iron 


ind Steel Institute may be able to give 


you additional information on produc- 
tion figures. 


According to the U.S. Census of 
manufactures for 1947, production of 
alloy steel tubing was 201,986 tons 
with a dollar volume of $36,611,000. 

The question of economies to be 
obtained through the use of a tool steel 
lepends on the service conditions under 
which the tool or part is to operate. 
Naturally the higher the alloy content 
he more expensive the steel. In addi- 
ion, higher alloy steels are more dif- 
ficult to work. A designer never uses 
i high alloy steel where a low carbon 
teel will do the job. 

Where elevated working tempera- 
res are involved or — wear re- 
stance is essential, it is some times 
mpossible to use iin but high 
lloy steels. In some cases special 
chniques, such as cold-working, can 
iprove the strength of materials to 
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Specify m. Tracing Cloth, and you'll get 








clean, clear, “ 





ghost-free” blueprints no matter 











how often you erase the drawing. 








Y ou can re-ink ralor-sharp lines on Arkwright 








cloth without “feathering” or 





“blobbing”. More im- 














portant, you cam be sure that drawings will never 











become brittle, opaque or paper-frayed with age. 























hey're good reasons for you to remember: 











if your work is worth saving, put it on 














Arkwright Tracing Cloth. Want a sample? 





à 





Write Arkwright Finishing Co., Industrial Trust 
Bldg., ProvidéncerR. I. 
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how to FEED 
MATERIALS 
ECONOMICALLY: 


vse GAST 


rotary 
AIR PUMPS: 


This unit, for ex- 
ample, seals milk 
bottles with 
Aluma-SEAL alv- 


minum caps . . e 


PROBLEM: Remove caps one-at-a- 
time from magazine, and hold ready 
to drop into feed chute. 
SOLUTION: Suction cup with 20" to 
22" vacuum, produced by positive- 
action Gast Rotary Air Pump. 


RESULT: Dependable, low-cost oper- 
ation from portable Gast unit in hous- 
ng on floor. 
Just for a moment, consider how 
ou could apply low vacuum for feed- 
ing sheet materials and small parts of 
paper, fibre, plastic or light metal. 
The possibilities are enormous for 
extra speed — extra savings — extra 
scfety. And Gast Rotaries are giving 
excellent service on scores of com- 
mon — and unusual — applications. 
When you have problems that 
might be solved with low vacuum or 
pressure, write Gast. "Air may be 
your Answer !" 


] seeour 
CATALOG 


$wtET $ Fut 
00€ Nom 


Gast Application Ideas 
Booklet — showing 26 
design problems solved 
— sen! upon request. 


Original Equipment Manvfacturers 
for Over 25 Years 


DRE M 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


TO mrt KP 10 30 185. TO 78 iMt: 
GAST MANUFACTURING CORP, 139 Hinkley 5t., Benton Harbor, Mich 
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Our Readers Say continued 
such an extent that a lower priced steel 
so worked can do the job of one of 
higher alloy content. In June PRODUCI 
ENGINEERING (page 130) there is an 
‘Selecting the Proper 
Steel” which discusses these factors in 
detail 

In some cases, as in die bushings, for 
long runs it may be more economical 
to use a tungsten-carbide instead of 
even the hardest steel. However. with- 
out knowing in detail the operating 
requirements of a part, it is impossible 
to pick the best material. 


article entitled 


Drafting Standards 
To the Editor 
In the July 1951 issue of PRopuct 
ENGINEERING we noticed an article 
titled "Engineering Checkers Promote 
Economical Production" by George E. 
Rowbotham, Standard Engineer Con 
sultant 
In this article “Company Engineer 
ing Drafting Standards’ was men- 
tioned. We would like to know if 
there exists a publication with this 
name, and if so where we could buy 
it and at what price Eric CAULEY 
Aktie bolag et Ele Etrolu 
Stockholm 12, Swede 


Ed—In the article "Engineering 
Checkers Promote Economical Produc 
tion” the reference to “Company 
Engineering Drafting Standards’ was 
intended to refer to the drafting stand- 
ards which most companies have set 
up for themselves to avoid error in 
interpreting drawings 

In this country there have been a 
number of attempts to set up industry 
wide drafting standards, but none of 
them completely successful. Particular 
industries such as aircraft manufac- 
turers and automobile builders have 
pretty much standardized the symbols 
to be used in drawings relating to their 
products. In other segments of the 
industry, however, this is not true. 


Starting A Reference File 
To ti € Ed if , 


We are interested in revising our 
system of finishes on products which 
we manufacture. We would like to 
establish a relatively inexpensive refer- 
ence means which can be used by the 
Production Department and the In- 
spection Department 

We have issues of Propucr ENGI- 
NEERING dated from January, 1940, 
to the present date. Will you please 
inform us which issue or issues contain 
information on systems of finish desig- 


Propucr ENGINEERING 


you SAVE 


on parts 
made to 


your specifications 


by A Lf 


TORRINGTON 


You save time and money when you 
rely on our high productive capacity 
and special equipment to turn out 
precision parts to your order. 

Typical are surgical and dental in- 
struments, pen and pencil barrels, sol- 
dering iron cases, etc. Medium wall 
tubing up to 25" O.D. and solid steel 
.015" to €" diameter handled. 

We are also set up to make such 
parts as special rollers, shafts, studs, 
dowel pins, special needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
and spindles, etc. 

Send your prints and specifications 
today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 


554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON 4//0// 
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WITH 


BSAA SSPROO?* 


Multiple tapered-twisted teeth bite 
deeply to resist vibration loosening — lock 


even tighter as vibration increases! 


cos 


EXTERNAL INTERNAL COUNTERSUNK EXTERNAL-INTERNAL 


A size and type to meet your specific fastening need! 


III 


DISHED 
PAN. RY Toomi p PAN Penney TOOTHED PERIPHERY 


Make your own tests ...see how every 
fastening can be positively locked 
against the hazard of vibration 
loosening. Ask for Sample Kit No. 21. 


SHARE PROOF 4033 


Fastening Hoadguarters” 


T.M. wtrraeens n PAT. OFF. 


St. Charles Road, Elgin, Illinois 
fin Canada, Conodo illinois Tools Lid., Toronto, Ont. 


F AUTOMOBILES | 
Here SHAKEPROOF Lock Washers are | 
used to lock glove compartment assem- 
bly fastenings tight . . . positive pro- 


tection against vibration loosening and 
the abuse of frequent slamming. 


Ta E 
RAL. D 


g 


This refrigerator door latch mechanism 
is carefully adjusted for proper closing 
action. SHAKEPROOF Lock Washers 
hold the fastenings tight and prevent 
shifting of the assembly in service. 


REFRIGERATORS 


wg s aiU 


“This application is typical of the exten- 





Sow Zo Le 


VERTICAL V SLIDE 


... the way BLISS 


doe's it with a 


BIJUR SYSTEM 


The problem here was to keep a film of oil between the 
nd slide contact surfaces. It is solved by drilling 


the gibs to grooves. . . controlling the oil flow thru 


ts at the gibs . . . supplying a measured volume 
from an automatic lubricator which force-feeds oil 

seven press bearings. This is another example 

team-work for beoring protection." For aid 

The correct ving your lubrication problems, call in a Bijur 


engineer 


BIJUR 


LUBRICATING CORPORATION 
Rochelle Park e 


oil film 
to each 
individual 
bearing... 


PA WA 


New Jersey 


Our Readers Say. continue: 

nations covering the range from th 
coarsest to reasonably fine finishes. 

—CHESTER FANSHIER, PRES 

Metal Goods Mfg. Co 


Ed— Your best bet for that informatior 
is the PRODUCT ENGINEERING Annua 
Index which appears in the Decembe 
issue each year. You will find a classi 
fication covering articles that appeared 


throughout the year on coatings and 
finishes, 


One Reason For Pictures 
To the Editor: 


In an article by M. Goldstein, or 
electronic controls, page 191 of th: 
November issue, I noticed a referenc 
to a mounting board type of terminal 
strip illustrated by Figure 2 on pag 
192. Will you please send me infor 
mation as to the manufacturer of thi: 
item so that I may write for purchas 
ing information? I am interested also 
in the over and under block shown in 
Figure 3. —R. S. CoNABEI 

Pacontrol 


Ed—All of the equipment illustrated 
in this article was manufactured by the 
General Electric Company. We would 
suggest that you get in touch with your 
local office of GE, who will be abl 
to give you full information about it 


ERRATA 


Oct., 1951 Page 126. How to Tacki 
Materials Substitution. The statement 
» for example, the specification; 
on low temperature impact properties 
of armor plate for the tank progran 
requires the use of steels with nickel 
content of four- to five-hundred per 
cent greater than during the last wa: 

" is incorrect. Low alloy steel com 
positions developed for armor during 
World War II are being used today 
with few modifications. 


Nov., 1951 Page 144. Preplasticizer 
Triples Capacity of Molding Pres 
The credit line under the cutaway 
drawing of the Watson-Stillman press 
was inadvertently omitted. This il 
lustration was supplied through th: 
courtesy of the Socony Vacuum Oil 
Company. 


Dec, 1951 Page 222. Laminates 
Washer of Metal and Neoprene. Set 
tence ". . , Neoprene compositio 
ranges in thickness from 1j in. to 
L4 in. as specified . . ." should read 
". . . Neoprene composition ranges ! 
thickness from 4 in. to 1⁄4 in., 


| specified. . ." 
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The extruded PLEXIGLAS shields for lighting fixtures in the 
Generol Accounting Office Building are white semi-cylinders, 
10'4"" across the top opening and 4%'' deep, with a 
wall thickness of .060 . Designed by Mr. T. F. Coghlan, 
Public Buildings Service, for general use in government build- 
ings, the fixtures are manufactured by Moe-Bridges Corp 
Sheboygan, Wisconsin, and F. W. Wakefield Brass Co 
Vermilion, Ohio. PLEXIGLAS sections extruded by Southern 
Plastics Co., Columbia, S. C., and Plax Corp., Hartford, Conn. 


25 Miles of 
EXTRUDED PLEXIGLAS 


\t the new General Accounting Office Building 
in Washington, twenty-five miles of PLEXIGLAS 
acrylic plastic shields are used to reflect and 
transmit light from nearly thirty-three thousand 
fluorescent fixtures. Extrusion-grade PLEXIGLAS 
made possible the most economical produc- 
tion of shields that would meet the rigid 
requirements of the application — dimen- 
sional stability, resistance to discoloration and 
breakage, and control of the transmittance- 


reflectance ratio. 


For your large volume applications requiring 


PLEXIGLAS is a trade-mark, Reg. l S. Pat. Off. and in principal 
foreign countries 

Canadian Distributor: Crystal Glass & Plastics, Ltd. 130 Queen's 
Quay at Jarvis Street, Toronto. Ontario. Canada 


extruded parts, consider PLEXIGLAS. Extrusion- 
grade PrExicLAs molding powders are being 
used for a wide variety of shapes—curved 
panels, tubes, rods, and flat and corrugated 
sheets. Such sections have the familias 
PLEXIGLAS properties of light weight, durabilits 
dimensional and color stability, and resistance 


to age and weather. 


For information on clear and colored PLEXIGLAS 
powders for injection and extrusion molding 
write for our technical bulletins. Ws 

to send you full details 


CHEMICALS t FOR INDUSTRY 


ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign conntries 





"E Zo« USE 
THESE UNITS 


.OR THE SKILL THAT BUILT THEM 


NOTE WIDE RANGE VERSATILITY APPARENT 
IN LARGE AND SMALL KETTLES SHOWN 


€ Do your productions call for pressure kettles or 
processing machinery in Stainless Steel, Nickel, 
Monel, Everdur, Inconel? Do they require strict 
Sanitation in the units... high speed heating 
super-efficient mixing, blending, homogenizing? 


€ If so, count on GROEN for com- 

petent counsel, proficient engineering, 

fast production. Building such units, 

large and small, has been our 

specialty for 50 years. That is 

why we've become today's TABLE TYPE VACUUM 
largest producers of such TILTING KETTLE. A typi- 


: 1 x 1 
equipment ... with ample facil- a E 
ities, experience and financial autoclave and/or equipped 


solidarity to handle your re- = VPE PUER M 
quirements promptly and effici- 

ently. And we're prepared to 

work to your roughest specifi- 

cations or to create special 

units to solve your individual 

problem. 


0 So, if components of equip- F | | 200 GAL. TWIN SHAFT 
ment on your Defense orders * [MIXING KETTLE. Sani- 


or regular production require ? a reca Y MM. UE 
equipment in this category, call | a few seconds for cleaning. 
confidently on GROEN. Write f — shaft principle deve- 
our Engineering Dept. now € —_o — 
about your present or antici- 


pated requirements. 


GROEN MFG. CO. 


4535 W. Armitage Ave. 
CHICAGO 39 


30 Church Street 
New York 7 


7 Front Street 
San Francisco 11 ILLUSTRATION 
; z SHOWS ALL 
AGITATOR 
PARTS 
DISASSEMBLED 


lhl s LARGEST —M 


TK: 


STAINLESS STEEL STEAM JACKETED KETTLES 


NEW BOOKS 


Alternating-Current Machines 


GeorGe V. MUELLER, Professor 

Electrical Engineering, Purdue Unive 
sity, registered professional engine. 
502 pages, 6x9 in. Published by M 
Graw-Hill Book Co., Inc., 330 W 
i2nd St., New York 36, N. Y. $7.5 


Intended primarily for use by seni 
electrical engineering students, th 
new text presents an analysis of th 
construction and operating principle 
of transformers, polyphase inductio 
machines, synchronous machines, sing! 
phase motors, and rectifiers. 

An unusual number of problems 
and oscillograms are included whic! 
are used to illustrate analytically and 
graphically the principles being di: 
cussed. Recent applications of high 
frequency induction motors and re 
tifiers are covered. The treatment is 
practical with a design viewpoint 
Standard symbols and abbreviations arc 
used throughout. 

Exceptionally clear in presentation, 
this text offers a superior treatment of 
the subject in approach, arrangement 
and method of treatment, and ease of 
understanding. 

The text includes chapters on Spe 
cial Types of Transformers, Trans 
former Connections in Polyphase Sys 
tems, Polyphase Induction Motors 
Speed Control of Induction Motors, 
further Induction Machine Topics, Syn 
chronous Generators, Synchronous Mo 
tors, and Single-phase Motors. 


Positive-Displacement Pumps 
And Fluid Motors 


WARREN E. WILSON, president, South 
Dakota Si hool of Mines and Tec! 
nology. 250 pages, index included 
6x 9 in. Published by Pitman Publi 
ing Corp., 2 W. 45th St., Neu York, 
N. Y. Hard Cover, $7.50. 


Here is offered an explanation of 
the physical principles on which pos 
tive displacement — pumps an l 
motors operate, a description of the 
various types of pumps and motors in 
common use, and an introduction 
the factors tha: must be considered 
this equipment is to be wisely applied 

After an elementary discussion that 
includes formulas and diagrams, d 
fines Pascals law of fluid mechan 
and the reasons for deviation fr 
ideal performance of hydraulic n 
chines are explained, the pumps 
motors in common use are div ded i 
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in hydraulic hose assemblies 


with this revolutionary, easy-to-use 
ANCHOR SPLIT-FLANGE CLAMP 


Here’s a brand new time- and trouble-saver for the users of 
hydraulic hose and piping — Anchor’s exclusive Split-Flange 
Clamp. Check these features — they’re what you've been 


looking for. 


LEAKPROOF — the “O” ring, successfully utilized in so many 
hydraulic applications, provides a perfect seal 


EASY TO ASSEMBLE — no unwieldy pipe wrench required. All 
you need is a small automotive type wrench. Ideal where 
clearances are limited. 


ELIMINATES PIPE THREADS — can easily be removed or attached 
over and over again. No tapered threads or wedging action 
to cause distortion in pump housings, cylinders, or valve bodies 


WIDE RANGE OF SIZES AND TYPES — straight or angle styles 
with clamp or pressed-on couplings — sizes from -inch ID 
to 2-inch ID. Available for high, medium, or low-pressure 
service and suction return lines, Send coupon for further 
information. 


ANCHOR COUPLING CO. INC. 


Factory: LIBERTYVILLE, ILLINOIS © Branch: DETROIT, MICHIGAN 
guneumummaeomumemmeu we 


ANCHOR COUPLING CO. INC., Dept. PE22 
Libertyville, tl. 


Yes, I'm interested in Anchor Split-Flange Clamps 


Please send me a bulletin with more information 


Name Position 


Company 
Company Address 


City ( ) Stat 
0-11 
i. | "uu NM M NM NM BM NM BM NM NM BM NM M BM M 
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Power Driven Equipment 


Agitators or blowers, conveyors or elevators, printing 
presses or pumps — it's all the same no matter what you 
make. When power transmission fails, your whole machine 
or equipment gets blamed. It’s your reputation as the 
primary equipment builder that suffers the loss. 

As a safeguard, increasing numbers of design engineers 
are specifying Winsmith Speed Reducers. They know by 
reputation and experience that Winsmith can be depended 
upon ... that each of their machines so equipped leaves 
their plant with power transmission unexcelled. They know 
also, that the Winsmith nameplate is a positive selling 
point — a mark of merit that has industry-wide recognition 
for top quality engineering and fabrication. 

In selecting a speed reducer within the 1/100 to 85 h.p. 
range for your machines or equipment, profit from the 
experience of others. Select the one that is on the approved 
list of the world's most highly regarded companies — 
W insmith. 


For all the facts, request “Save Through Standardization” 
Folder. 


WINSMITH, Inc. 


* 111 Eaton Street 


Springville (Erie County), N. Y. 


New Books... ee continue 


two classes: p pumps and rotar 
pumps. Under piston pumps, radi: 
and axial piston arrangements are di 
cussed with the assistance of phot 
graphs and drawings. Under the r 
tary classification, various types of gea 
pumps and vane pumps are give: 
similar treatment. The elements (< 
mechanical design and performan: 
characteristics are thoroughly exposed 

Chapter six introduces a more i 
volved treatment of the elements « 
fluid flow and prepares the way for 
more thorough study of pump an 
motor theory. An understanding o 
the theory makes possible a more pen 
trating analysis of experimental dat 
and the ultimate realization of sour 
pump motor design as shown in cha; 
ters eight and nine. Chapter ten gn 
a mathematical analysis of hydraul 
clutches and chapter eleven exposes th 
limitations to the use of hydraul 
transmissions systems 

There are three appendices at tl 
end of the book: a bibliography, 
symbol list, and a chart of dynami 
viscosity conversion factors. At th 
end of each chapter are problems con 
cerning the material covered. 


An Introduction to Acoustics 


ROBERT H. RANDALL, assoctate p 
fessor of physics, The City Collegi 
New York. 340 pages, 6x 9 m. Pul 
lished by Addison-Wesley Press, Inc 
Cambridge 42, Mass. $6. 


This book is intended to fill the need 


for a text that can be used at the inter 


mediate level, as distinguished from 
the elementary and graduate levels, in 


the study of acoustics. A year of col 
lege physics and a year of calculus con 


stitute the minimum of preparation 
for an understanding of the subject as 


presented here. 
A previous knowledge of the com 


plex notation, as used in alternating 
current circuit analysis, would also b: 


helpful in visualizing some of the dis 
cussion. One chapter, however, con 
tains a summary of the essential m 
terial in sufficient details to understan 
the text. 


Although primarily a textbook for a 
course in acoustics, it will be of interest 
to engineers who are associated wit! 


the fields of communications and ele 
troacoustics. Mauch attention is di 
voted to the more popular and applic 
features of acoustics. Among the 
are the physics of musical instrument 
peculiarities of hearing, the design « 
radio loudspeakers, electronic devi 
as used in electroacoustical equipme: 
and the acoustics of auditoriums. 
Recognizing the growing importan 
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wW Books 

the use of electrical analogs in 

yustics, the author believes that so 

eful a tool in this and in other 
hes of physics and engineering 

uld be given more attention than is 

linarily afforded in an intermediate 


Following an appropriate outline of 


scope of acoustics and a definition 


terms the subjects discussed include 


ndamental particle vibration theory, 
ine waves in air, waves in three di 
nsions, interference patterns, diffra 

n, acoustic impedance, behavior of 
rns, longitudinal waves in different 
ses, waves in liquids and solids, 


1 


tionary waves vibrating 


sources, 
reflection and ab 
rption of sound waves, speech and 


ring, 


isical instruments 
sound measurements, ex 
reproduction of 
miscellaneous. applied 
HASCOC Ud, appt i 


imental acousti S, 
ind, and 


Yxoblems are in 


Lectures on Classical 
Differential Geometry 


DIRK J. STRUIK, professor of mathe 


Massachusetts Institute of Tech 

( 221 page 0x9» Publi bed 

Addison-W esley Press, Inc., Cam- 
dge 42, Mass. $6. 


Developed from lectures for a one- 
term course in differential geometry, 
which was given for juniors, seniors 
ind graduate students at the Massachu- 
setts Institute of Te hnology, this book 

j is the fourth in the Addison-Wesley 
Mathematics Series. Mr. Eric Reissnet 
is the consulting editor. 


if In this text are presented, the fun- 
jl lamental concepts of the theory of 
n irves and surfaces. These notions are 
9n also applied to a number of examples. 
as The notation used in the Gibbs form 
of vector analysis. Some explanatory 
n remarks are introduced in the text to 
ne aid the reader who may be unfamiliar 
h with these notations. 
i Much historical, biographical, and 
n f bibliographical material is included to 
i enable thé reader to refer back to 
nd f original sources for further study. 
Problems in the text have been 
ra selected in such a way that most of 
es them are simple enough for class use; 
it! nd often at the same time to convey 
le n interesting geometrical fact. Some 
d oblems have been added at the end 


it are not at all elementary, but 
terence to the literature may here be 
Ipful to readers who are ambitious 
ugh to try those problems. 
In addition to the main divisions or 
ipters that discuss curves, the ele- 
ntary theory of surfaces, the funda- 
ntal equations, and geometry on a 
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Include Molded RUBBER Parts 
In Your New Product Designs 


Write for a copy of the ACUSHNET 
RUBBER HANDBOOK. It contains help- 
ful information, specifications, natural 
and synethetic rubber data, etc. Please 
make request on company letterhead. 


When designing new products, or re-designing the old, consider 
the unlimited applications in which molded rubber now excels. 


Meeting functional specifications and multiple requirements beyond 


the limits of other materials, rubber gives the designer a welcome 
release from age-old restrictions. 


ACUSHNET has worked with many customers in the initial stages 
of their designs when the collective specialized knowledge of our 
laboratory and engineering staffs has aided in obtaining the most 
satisfactory material, mold design and price. Our laboratory fa- 


PROCESS COMPANY 


New Bedford, Moss., U. S. A. 


cilities are available to customers 
for the development of designs 
and compounds. 








Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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surface, one chapter is devoted to some 


Th $ . special subjects. These subjects include 

e $wing Mur ME 

: envelopes, conforma mapping,  150- 
IS to metric and geodesic mapping, mineral 


surfaces, ruled surfaces, and imagin 
aries in surface theory. 

The excellent graphical technique 
employed in preparing the illustra 
tions does much to stimulate the 
reader's understanding of the geome 
try associated with the propositions 














Durakool 
a dependable 


















rvisor 
velopn 































and principles set forth. ustratis 

10 YEAR SWITCH wes 

The at 

Steel-clad with mercury to mercury contacts, the Testing of Measuring Equipment practical, 

LED nee NBS Handbook 45 anation 

w | dependability. standing 

% Millions of contacts without a falter RALPH W. SMITH. 205 pages, 6 x 9 the pract 

X Positive “Make and Break” contact action im. Published by the United States tended s 
a %& Withstends high temperatures Government Printing O fice, Washing given. 

| ton 25, D.C. $1.25. The p 

This volume deals with commercial ns of « 

measures and measuring devices, and emphasis 

includes descriptions of instruments, as a vali 

recommendations for the testing ap- handled 

paratus needed for their official exami Questi 


each cha 
notion | 


nation, and instructions for their in- 
Stil spection and testing by weights and 















measures officials. It is a companion to super 
Mida volume to handbook H37; taken to 
zh do Mies t Lon üiibder.vr p bem I — are in- 
write tended to provide practical instructions idadi 
GNS, tec ees ee to eight: and niahi officials for x2 
the inspection and testing of all of the a 
types of commercial weighing and WILLIAN 
THE RIGHT BE A L L measuring devices which such officials HODGE. 
are normally called upon to examine chains 
As was done in handbook H37, the tant p 


present volume includes step-by-step 


: s Universi 
testing outlines which supplement the 


264 pag 

















several discussions on testing proce Wiley é 
dures. Also included, in the first three Now Pi 
chapters, are some general comments 

relative to inspection and testing, which In sp 


the mat 
plastic s 
of the 
volume 
decades 


are applicable to all classes of com 
mercial devices. 


Human Relations in Supervision 



































based o 

WiLLIARD. E. PARKER, Director. Per last five 

sonnel Management Consultants, Chi- limit ai 

Lo cago, and ROBERT W. KLEMMEIER, the first 

Director Moosehaven Research Labora- This 

Let Strom Help You tory, Orange Park, Florida, 463 pages, exhausti 

: 6x9 in. Published by McGraw-Hill Ory of | 

Not only in precision ball bearings, but metal balls for over 25 years for all Book Co., 330 W. 42 St. New York only an 
in countless other places, Strom has industry and can be a big help to you 36, N. Y. $4.50. branch 
found that the right ball will do the in selecting the right ball for any of Good human relations, whether in "ey c 
job better. Maybe your problem can your requirements. In size and spher- industry or in business, in the home bbs 
be solved with the use of the proper ical accuracy, perfection of surface, or in the shop, are essential. The ‘itive f 
ball. Why not take it up with Strom. uniformity and dependable physical authors claim that good human rela- f pract 
Strom has been making precision | quality, there's not a better ball made. tons can and should become a way ^ now 
of life, a philosophy of action, and ind 

have written this book with that ted | 

S T E E L Bü A LL thought in mind. , tf 1 

: : p c ES : The book is practical and readable, al i 

1850 So. 54th Ave., 0 99, BUNOS? | and is designed to show the firstline m a 

` Largest In and ve Metal Bali MBs supervisor how to deal with the prob — 
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s in human relations which con 


itly face him. The book stresses 
supervisor's role as a morale 
Ider, and discusses the best pra 
s in hiring, inducting, evaluating, 
| counseling the worker. The im 
rtance of understanding accident 
ises, effects of fatigue and monotony, 
» analysis, and evaluation is empha 
zed, and guidance is given the su 
rvisor in achieving his own personal 
velopment. The text also contains 
ustrative material drawn from real 
fe situations. 
he author's approach is simple and 
actical, with occasional technical ex 
anations given to broaden the under- 
standing of the subject and support 
he practices being advocated. An ex- 
tended study of psychoanalysis is not 
given 
The purposes, practices, and limita 
ins of counseling are presented, with 
iphasis. on. nondirective. counseling 
s a valuable aid to the supervisor if 
handled effectively 
Questions for discussions follow 
each chapter, and a complete list of 
notion pictures and filmstrips related 
to supervision supplements the text 


Theory of Perfectly 
Plastic Solids 








WILLIAM PRAGER and PHUIP G 
HODGE, JR.; Professor of Applied mi 
panics at Bi uU» Unii ersily ind i 

fant professor of mathe matics at the 
l niversity of ( alifi rnia respectively 
264 pages, 6x9 im. Published by ] 
Wiley & Sons, Inc., 440 Fourth Ave 
Vew York 16. N. Y. $5.50 


In spite of the early beginnings of 
the mathematical theory of perfectly 
plastic solids, only a very small portion 
of the material presented in this 
volume dates back by more than three 
decades. Much of this material is 

ised on results obtained during the 
last five years. Some of the material on 
limit analysis is here published for 
the first time. 

This book is not intended to be an 
exhaustive treatise on the general the- 
ory of plasticity. It is intended to be 
only an introduction to the particular 
branch of the subject known as the 
theory of perfectly plastic solids. This 
hoice is motivated by the fact that 
this branch has most nearly taken defi- 
nitive form, and that numerous results 

t practical importance to the designer 

e now available. Whenever possibl 
however, the authors have not hesi 
tated to indicate what appear to lx 

uitful lines of further research 

Although written primarily for the 
research engineer and the student of 
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| hints for molding metal inserts 
in ACE HARD RUBBER... 


It takes no less than 70 pages in the new Ace Z 

Handbook to cover the amazing versatility of JI 
Ace Hard Rubber! For instance, you'll find a k 
choice of many different compounds . . . tensile 
strengths to 10,000 psi, dielectric strength over bo 





600 v/mil, heat resistance as high as 300 F., - 

water absorption as low as 0.04% ...inmolded $ 

parts, sheets, rods, tubes and linings... with 2 c 
complete (among world's largest) facilities for "— 7 
design, molding, extruding, finishing . . . for 


thousands of applications. Always check your 
Ace Handbook when selecting materials for 
today’s production and tomorrow's plans. It's 
free—write today. E 


^" American Hard Rubber Company 


ot 93 WORTH STREET - NEW YORK 13, M. Y. 
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engineering, the mathematical | 
ground expected from the reader 
that necessary for advanced strengtl 
materials or elementary theory of cl 
ticity. 

In addition to chapters devoted 
basic concepts, trusses and beams, t 
sion of cylindrical or prismatic ba 
and extremum principles, the subj 
of plane strain is covered in four cha 
ters subdivided as follows: Probler 
with axial symmetry, general theo 
specific problems, contained plasti 
formation and limit analysis. 


Studies in Large 
Plastic Flow and Fracture 


P. W. BRIDGMAN, Higgins Univer 

Professor, Harvard Univ. 362 pag 
6x 9 in. Published by McGraw-H 
Book Co., 330 W. 42nd 35. Ne li Y 

46, N Y. $8. 


A reference work for advanced s: 
dents, this book collects into a 
ordinated whole, the results of origina 
experiments by the author on fracture 
and plastic flow. These have been a 
cumulated during many years of experi 
mentation under the unusual condi 
tions afforded by pressure ranges much 
higher than those usually encountered 
in engineering practice. 

Unusual and unexpected results have 
been found, sometimes in contradiction 
to theoretical expectations. Since th 
general subject of flow and fracture 
is not understood unless behavior un 
der extreme conditions is taken into a 
count, this book approaches the su! 
ject with a view toward increasing 
the reader's comprehension of the sul 
ject of flow and fracture in general 

The work covered in this book also 
includes much data that has appeared 
in government publications, some of 
which were classified. Some of thes 
reports have been made available since 
the war only in the form of nearly 
eligible photostat copies. 


Special emphasis is placed upon the 


effects of hydrostatic pressure in the 
range between 390,000 and 450,000 
psi on the ductility of steel. It w 
found that the ductility of ordinary 
steels increased enormously when © 
posed to pressures of this magnitud 
This introduces a new property 
steel, the pressure coefficient of d 
tility, which is not disclosed by ord 
nary methods of testing and which h 
proved of considerable importance 
ballistic problems. 

Others of the many factors studi 
include the collapsing of heavy tul 
under external hydrostatic pressure a: 
plastic flow, under various sorts 
stresses, of small specimens cut 
various orientations from specim: 
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cont inued | 









it had been subjected to plastic de 


mation of different kinds 
Although many of the experiments 
it are discussed were made with the 
getting a better un 
rstanding of the phenomena of fra 
re under conditions of high stress 
id the phenomena of the large plas 
flow that often precedes such frac- 
res, a number of these investigations 









plicit purpose of 













re made during the war with practi 
| applications in mind 





Advanced Engineering Mathe- 
matics 
C. R. WYLIE, JR., professor and chair- 
n of the department of m 
í University f Utal 
i0 pages, 6 x 9 in. Published by the 
McGraw-Hill Book Co.. 330 W. 42nd 
3 Neu Y rå 56. N Y $7 SO 















] 2Y, 


A coherently organized textbook 
at can be readily understood by en 
gineers who have pursued the study of 
formal algebra and calculus. This 
book with those branches of 
mathematics with which an analytical 
engineer must be reasonably familiar 
to perform his work effectively 
Specifically, this text covers ordinary 
lifferential equations, Fourier series, 
operational calculus from the point of 
view of the Laplace transformation, 
separable partial differential equations 
ind associated boundary value prob 













deals 


















lems, functions of a complex variable, 
tor analysis, and numerical methods 

In addition to these primarily ma 
thematical topics, some forty pages of 
the text are devoted to the application 
of differential equations to mechanical 
ind electrical systems for studying the 
vibration of complicated mechanical 
onfigurations. This chapter deals with 
systems having one degree of freedom, 
the translational-tnechanical system, the 
series-electrical circuit, systems 
several degrees of freedom, 
tromechanical analogies 

The chapter “Analytic Functions 
and Fluid Mechanics” deals with the 
stream functiom and the velocity po- 
tential, special flow patterns, the flow 
past the cylinder, the transformation 
f a circle into an airfoil, and the 
force on an airfoil. 

Techniques of numerical computa- 
tions are set forth in the chapter "Nu- 
merical Analysis." These include the 
n imerical solution of equations, finite 
lifterences, the method of least squares, 
harmonic analysis, the method of Sto- 
lola, and the iterative solution of fre 
juency equations. 

So that 
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the book may be reason 


ly self-contained. 


\ an extensive ap 
ndix is included 


[ 
A knowk dge ot 











FEBRUARY, 1952 








Propucr ENGINEERING 











T ARE YOUR INDIVIDUAL 
NEEDS FOR 


HEAT EXCHANGER 
COOLER or CHILLER 


WHA 




















for heating or cooling... 


WATER- HYDRAULIC OILS- LUBRICATING OILS 
COOLANTS - CUTTING OILS - OTHER LIQUIDS 


Our engineering department wil! gladly assist 
you, just as it has numerous other organizations, 
in design and selection of proper exchanger for 
your particular requirements. 















A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R. I., 
GAspee 1-2600, wire or write. 
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New Books... NS contim 


engineering, the mathematical 
ground expected from the reader 
that necessary for advanced strength 
materials or elementary theory of cl 
ticity. 

In addition to chapters devoted 
basic concepts, trusses and beams, t 
sion of cylindrical or prismatic ba 
and extremum principles, the subj: 
of plane strain is covered in four cha 
ters subdivided as follows: Proble: 
with axial symmetry, general theo: 
specific problems, contained plastic « 
formation and limit analysis. 


Studies in Large 
Plastic Flow and Fracture 


P. W. BRIDGMAN, Higgins Univer 
Professor, Harvard Univ. 362 page 
6x 9 in. Published by McGraw-H. 
Book Co., 330 W. 42nd St., New Yo) 
36, N. Y. $8 


A reference work for advanced st 
dents, this book collects into a co 
ordinated whole, the results of origina! 
experiments by the author on fracture 
and plastic flow. These have been a 
cumulated during many years of experi- 
mentation under the unusual condi 
tions afforded by pressure ranges much 
higher than those usually encountered 
in engineering practice. 

Unusual and unexpected results have 
been found, sometimes in contradiction 
to theoretical expectations. Since th: 
general subject of flow and fracture 
is not understood unless behavior un 
der extreme conditions is taken into ac- 
count, this book approaches the su! 
ject with a view toward increasing 
the reader's comprehension of the sul 
ject of flow and fracture in general 

The work covered in this book also 
includes much data that has appeared 
in government publications, some of 
which were classified. Some of thes 
reports have been made available since 
the war only in the form of nearly 
eligible photostat copies. 

Special emphasis is placed upon the 
effects of hydrostatic pressure in the 
range between 300,000 and 450,000 
psi on the ductility of steel. It was 
found that the ductility of ordinary 
steels increased enormously when ex 
posed to pressures of this magnitud 
This introduces a new property 
steel, the pressure coefficient of du 
tility, which is not disclosed by ord 
nary methods of testing and which h 
proved of considerable importance 
ballistic problems. 

Others of the many factors studied 
include the collapsing of heavy tu! 
under external hydrostatic pressure and 
plastic flow, under various sorts 
stresses, of small specimens cut 
various orientations from specimc 
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| applications in mind 
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A coherently organized textbook 
that can be readily understood by en 
gineers who have pursued the study of 
formal algebra and calculus. This 
book deals with those branches of 
mathematics with which an analytical 
engineer must be reasonably familiar 
to perform his work effectively. 

Specifically, this text covers ordinary 
differential equations, Fourier series, 
operational calculus from the point of 
view of the Laplace transformation, 
separable partial differential equations 
ind associated. boundary value prob 































» A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R. I., 


GAspee 1-2600, wire or write. 

















lems, functions of a complex variable, 
vector analysis, and numerical methods. 

In addition to these primarily ma- 
thematical topics, some forty pages of 
the text are devoted to the application 
of differential equations to mechanical 
and electrical systems for studying the 
vibration of complicated mechanical 
configurations. This chapter deals with 
systems having one degree of freedom, 
the translational-rnechanical system, the 
series-electrical circuit, systems with 
several degrees of freedom, and elec- 
tromechanical analogies. 

The chapter “Analytic Functions 
and Fluid Mechanics” deals with the 
stream function and the velocity po- 
tential, special flow patterns, the flow 
past the cylinder, the transformation 
of a circle into an airfoil, and the 
e on an airfoil. 

Techniques of numerical computa- 
tions are set forth in the chapter "Nu- 
rical Analysis.” These include the 
merical solution of equations, finite 
fferences, the method of least squares, 
rmonic analysis, the method of Sto- 
a, and the iterative solution of fre 

ncy equations. 
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CK Features 
OPPOSED DESIGN: Lighter weight; 


vibrationless performance. 

rugged, lightweight prime mover. The OVER-SIZE BEARINGS: Extra-large 
Onan 10 HP Twin-Cylinder "CK" en- bearing area assures longer life. 

gine is inherently  smooth-running, PRESSURE LUBRICATION: Positive oil 
delivers vibration-free power at all supply to all bearings. 


speeds. Alternate-firing, air-cooled. SHORT, RIGID CRANKSHAFT: Fully 


counterweighted. 


AXIAL FLOW COOLING FAN: Forces 
air over and around cylinders for maxi- 
mum efficiency. 


COMPACT: Fits into 2.9 cubic-foot space. 


No other heavy-duty, 4-cycle engine matches 
“CK” performance in installations like these! 


uú ONAN yfi 


STEP UP PERFORMANCE of your 


engine-driven equipment with this 










































































Built for long, heavy-duty service . 








with oversize bearings and rugged con- 








struction throughout. Unusually com- 

















pact, to simplify installation. 















































Kalamazoo Rail Car—The "CK" M-E Tiller—Ovut-performs any till- Thermo-King Truck Refrigeration 
saves weight for easy handling ing unit of similor horse-power. e ligħtweight, smooth running 
Runs smoothly ct cll speed: Smooth-running, powerful, is ideal for this installation 
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the subjects summarized here mig 
well be considered a necessary p: 
requisite for a study of the boo! 
This fifty-eight page appendix cove 
material from the borderline betwe: 
calculus, advanced calculus and theo: 
of equations. In it are reviewed topi 
such as the elementary properties « 
determinants and matrices, partial dif 
ferentiation, infinite series, the expan 
sion of functions in Taylor's series i: 
one or more variables, hyperbolic fun 
tions, and the gamma and beta fun 
tions. Nume! rous exercises are pr 
sented throughout the text. Thes 
range from formal problems of 
purely routine nature to practica 
ap plications. 


Ferromagnetism 


RICHARD M. BOZORTH, Bell Telephone 
Laboratories, Inc. 968 Pages, 64x 9} 
in. Published by D. Van Nostrand 
Co., Inc. 250 Fourth Avenue, Neu 
York 3, N. Y. $17.50. 


This important monograph makes 
available for the first time a practical 
source-book for engineers and students 
covering the entire field of ferromag- 
netism—from tne fundamental mag 
netic particle, the spinning electron, to 
the complex alloys that have per- 
meabilities of more than a million 
times that of free space. 

In the selection, organization, and 
presentation of this material, Dr. Bo- 
zorth has been guided by its practical 
usefulness to research workers, indus- 
trial engineers, and students. The 
fields of metallurgy, chemistry, phys- 
ics, and electrical engineering are all 
represented. The gu is 
mainly descriptive and non-mathema- 
tical when discussing materials. Em- 
phasis is on the physical concepts 
when discussing theory. A mm 
of the book is the large number of 
illustrations, averaging nearly one per 
page, which serve to clarify the text 
and reveal relationships. Manufactur- 
ing methods are outlined, with special 
reference to materials of commercial 
importance such as the permalloys, 
grain-oriented silicon iron, the alnicos 
and the ferrites. 

Presented in four main divisions, 
Part I is introductory, covering co: 


cepts of ferromagnetism and "a 


that affect magnetic quality. Part II | 
a systematic description of the mar. 


netic and related properties of known 


ferromagnetic materials. Part III 

devoted to the physical phenomena : 
ferromagnetism. The data are i: 
terpreted by means of the domain th 
ory which, in recent years, has mac 
great strides in the interpretation « 














THE SA 
CODE 

APPLY 
BENCH 
AND A 


TO BE SURE CORRECT 
TERMINAL WILL BE SELECTED 


Color code of each AMP PRE- 
INSULATED* terminal tells wire 
size range at a glance. 22-16 
red, 16-14 blue, 12-10 yellow. 
A.W.G. and Navy wire ranges 
are also stamped clearly on 
tongue. 


TO BE SURE PROPER TOOL WILL 
BE USED, AND TERMINAL NOT 
"UNDER CRIMPED'' 


Matching color code on AMP tool 
handles makes doubly sure that 
correct tool will be selected. And 
there is no chance for "under 
crimping”! Patented AMP 
CERTI-CRIMP* ratchet means 


correct pressure is reached be- IA 
fore tool will release. - 


^ 


TO BE SURE TERMINAL WILL 
NOT BE "OVER CRIMPED'' 


AMP crimping notches are plug 
THE SAME OR SIMILAR OUTSTANDING gauged to .003" to insure pre- 
CODE AND DESIGN FEATURES ALSO ii cision crimp! Terminals cannot 
APPLY TO AM? PNEUMATIC HAN , possibly be crimped too hard. 
BENCH AND POWER PRES r Each tool leaves an actual 
“brand” or dot code to double 

check proper installation. 


*Trade-Mark 
AMP Trade-Mark Reg. U. S. F 
Above AMP products are cover 


Patents or Patents Pending 


AIRCRAFT-MARINE PRODUCTS INC. 
onodo: ONTARIO, R. M. MUTCHESON, 10 Nordole Crescent, Hordington, P. O. 
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Montreal, Below 6345 
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í Available 


B forthe first time... 


THOUSAND 
QUALITIES 


* 
Scientific schools and groups of 
designersengineers, metallurgists 
and technical so ieties can nou 
secure the free use of this full- 
color sound film, the first pro- 
duced in the steel foundry 
industry. Available in 16 mm 
prints, the film is a 37-minute 
tour of the modern plant of 
Lebanon Steel Foundry. The 
camera follows jobs from the 
blueprints on the project engi- 
neers desk through steps of 
production to show, finally, a 
few of the many important uses 
of Lebanon quality Steel Cast- 
ings. Write for information on 
this exciting and educational film. 


LEBANON STEEL FOUNDRY 
Dept. C, Lebanon, Pa. 
w In the Lebanon Valley 


sLEBANON 


ALLOY AND STEEL 


castings 


| 


| 


New Books continued 


magnetic phenomena. Some of the 
more important contributions to this 
theory have come from the author and 
his associates at the Bell Telephone 
Laboratories. Part IV and the Appen- 
dices, describe various conventional 
and special methods of measurement 
of magnetic quantities, and tabulate 
the more important physical and mag- 
netic properties of materials 


The Seamless Story 


]. Perc Boore Baker Steel & Tube 
Co., 285 pp, 6x9 in. Published by The 
Commonwealth Press, Inc., 1507 De- 
Long St., Los Angeles 15, Calif., $5.75. 


The author has had extensive experi 
ence in all phases of the manufacture 
and merchandising of seamless steel 
tubing. The story gives a thorough 
background about the tubing having 
no seams or welds, and is thought to be 
the first printed matter giving the com 
plete story. It contains the history of 
the invention, the story of the inven- 
tors, the development of the product, 
biographies of the varied personalities 
which were and are the seamless tubing 
industry, as well as an outline of con- 
temporary mills and how they de- 
veloped into their present form. 

The first few chapters deal with 
the method used by the Mannesman 
brothers in 1885, and the Stiefel meth- 
od which followed in this country in 
1895. Illustrations help describe both 
proc esses 

Discussed to a great extent, in the 
remaining chapters devoted to the his- 
tory in the United States, is the Shelby 
Steel Tube Co. of Shelby, Ohio, and 
the companies which it absorbed. 
Shelby is worthy of the title "Hom 
of the Seamless Steel Tube Industry.” 


Finite Deformation 
Of An Elastic Solid 


FRANCIS D. MURNDGHAN, PA.D., In- 
tituto Tecnologico de Aeronautica 
(Technological Institute of Aeronau- 
tics) Brazil. 140 pages, index in- 
cluded, 6 x 9 in. Published by John 
Wiley & Sons, inc., 440 Fourth Ave., 
Neu York, N.Y. and Chapman G 
Hall, Ltd., London, England. Hard 
Cover, $4 

This book presents a mathematical 
analysis, based on the Jacobian matrix 
theory, to show the relationship be- 
tween the deformation of an elastic 
body and the forces exerted on that 
body This method of study makes 
yssible the consideration of squares 
ind higher powers of the strain com 


ponents in the theor 


I y of elasticity. TI 
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AXLE counts eee 


SPECIFY 


CARAVAN! 


United CARAVAN axles provide 
dependable mobility for all types 
of portable equipment. These ver 
so'ile units can be used on com 
pressors, fire-fighting apporatus 
pumps, concrete mixers, welders 
generotors, etc. as well os many 
types of militory equipment 
CARAVAN axles can be furnished 
in two-wheel, single-axle assem 
blies and as four-wheel running 
geor equipped with automotive 
type steering mechanisms 
Straight ond drop axle type con 
struction is available 

CARAVAN axles ore engineered 
to assure srnooth movement over 
high grade surfoces and mox 
mum roadobility over rough ter 
rain. Controlled camber, toe-in 
and coster provide positive trai! 
regardless of speed or road con 
ditions 

Write today for 12-page illustrat 
ed Catalog No. 101 containing 
specifications on the complete line 
of CARAVAN axles and 
describing automatic 
surge-control braking 

device, retractable 
third-wheel ossembly 


and other CARAVAN ~A 


accessories M 


The UNITED 


MANUFACTURING CO. 


221 W. Interstate $t è Bedford, Ohio 


- FEBRUARY, 19°52 
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Known Everywhere for Superior Performance 


|» 
LC 7€ 44 
FRACTIONAL 


HORSEPOWER 
MOTORS 


Your products gain prestige 

: when they are powered with Pack- 

A ard fractional horsepower motors. 
Fl 


: The Packard motor’s name is so widely 

Ti known—so greatly respected—that cus- 

f E i d tomers value your product more when they 

| s see it is Packard powered. 

~ i For more than thirty-six vears, Packard has 

3 “ specialized in the manufacture of fractional horse- 

power motors... and built an outstanding reputa- 

tion for uniformity of quality in motor products. 

Today, with greatly increased facilities for engineering 

and manufacturing, Packard can offer vou more, in 
service and products, than ever before. 

So take advantage of Packard's ability to serve you 
and your products now. Choose Packard fractional 
horsepower motors and get thoroughly dependable qual- 

ity—while you win added prestige for your product. 


Sackaid 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 
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SWITCHES 242. 


Fishing for waterproof toggle 

switches? Then get your hooks into 

these! They actually open and close 

electrical circuits underwater . . . func- 
tion perfectly from 65? below zero to 165? above 
. .. defy salt spray .. . and withstand shock and 
vibration! 


Riverside engineers developed the prototype of 
this switch to meet aircraft requirements, then 
modified it for present applications. It's being 
furnished now with ratings from 20 to 200 am- 
peres, in toggle arrangements of momentary ON or 
OFF and stationary ON or OFF, with one or two 
hole mounting. Switch body is encased in a molded 
rubber compound developed to meet military 
specifications. Waterproof lead wires are vulcanized 
into the rubber case and become integral parts of 
the assembly, as does the switch mechanism itself. 
Waterproof connectors are assembled to the leads 
when required. 


Perhaps now, or with further modification, this 
switch can put a '' plus" into your product! Addi- 
tional applications, better performance, “‘ built-in’’ 
safety for an appliance or power tool . . . or to 
solve some other problem for you. Consult our 
engineers. 'They'll be glad to give you design and 
manufacturing recommendations for any intricate 
electrical devices or assemblies. Send specifica- 
tions, prints or samples . . . today! 


yveride Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10225 MICHIGAN AVENUE e 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES « RELAYS e MOLDED RUBBER PRODUCTS 


DEARBORN, MICHIGAN 


EE 
à i. 


- 


COMPLETE PRODUCTION FACILITIES 


e PHONE Tiffany 6-6800 


New Books continue J 
assumption is not made that deform:- 
tion is so small that the squares and 
products of the strain components are 
negligible as is assumed in the classic 
infinitesimal theory. 

The first chapter reviews the matrix 
theory and introduces its use in the 
development of relationships between 
differential equations of independent 


| variables. The basis for the study of 
| deformation of the elastic body is 


given in the 2nd and 3rd sections of 


| this chapter where the matrix element 


| 
| 
| 


of the arc in plane and space dimen 
sions is explained. 

Strain and stress relations are given 
in chapters two and three. Equations 
are derived through the use of matrix 
or vector quanities by which the virtual 
work of all the forces acting on any 
portion of a deformable medium in any 
virtual deformation can be obtained 
From this analysis energy of deforma 
tion equations can be derived 

In chapters four and five, differenta 
tion is drawn between isotropic and 
non-isotropic elastic media and varia- 
tions in the application of the matrix 
theory to solving problems involving 
each class of solids are explained. 

The modified stress matrix used in 
problems involving simple shear and 
simple tension is offered in chapter six 
Chapter seven is composed of particu- 
lar problems and their solutions. Each 
chapter includes exercises for practic 
ing the particular subjects covered. 


Wavelength Tables of 
Sensitive Lines 


L. H. AHRENS, assistant professor of 
geology, Massachusetts Institute of 
Technology. 86 pages, 6x9 in. Pub- 
lished by Addison-Wesley Press, Inc., 
Cambridge 42, Mass. $3. 


Most of the content of this book 
consists of a collection table that list 
the wavelengths of the sensitive lines 
and the interfering lines that appear 
in the spectrum of beams of radiant 
energy emitted by the chemical ele 
ments. Wavelength tables are pre- 


| sented for sixty-eight elements. The 


| 
| 
| 
| 
| 


tolerance of the data given should suf- 
fice for almost all grating spectro- 


| graphs, and for prism instruments in 


| the violet and ultra-violet ranges. 


For most elements, the lines given 


| as the most sensitive are believed to be 
| correct, but those for a few elements 


and for a few rare earths are still in 
some doubt. This uncertainty is due 
either to a lack of consensus among 


| analysts, inability to make theoretical 


predictions of the most sensitive lines, 


| or merely a lack of complete infor 
| mation. 
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